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The publication of this, the second volume of the TranBactioas 
of the Sanitary InBtitute, has been somewhat delayed, owing 
to the difficulties incidental to the correction of numerous 
papers by authors who reside, not only in this country, but in 
America and elsewhere. The present volume contains several 
papers of interest, and important information will be found in 
the reports of the discussions which followed many of them. 
If those who desire t« read papers at the neit Congress will 
send their MS. to the Secretary of the Sanitary Institute on 
or before August 15, 1881, they will secure a juster considera- 
tion of the subjects in which they are interested, and will 
materially promote the success of the different sections. 

The fourth congress of the Sanitary Institute was held at 
Exeter from September 21stto26th, 1880. It may certainly be 
justly asserted that it was the most successful of all the meetings 
held since the foundation of the Institute, the genuine inter- 
ert which it excited, not only in Eieter itself, hut throughout 
the south-west district of England, was most encouraging. The 
Right Honourable Earl Fortescue proved a most excellent 
president. The Lord Bishop of Exeter, the Mayor (W, H. 
Ellis, Esq,), the High Sheriff, Mr. H. Stafford Northcote, m,p., 
and the nobility, gentry, and municipalities of Devonshire all 
combined to promote the success of the Sanitary Congress. 
The Abattoirs, which had been recently erected in one of the 
poorest quarters of the city, were specially prepared for the 
Exhibition, and the approaches to them were planted with 
trees and evergreens. One of them, an opeTV e^aa^ to \N\e Vy« 



part of the city, was converted into a garden at great expense,* 
By these means the situation, the character, and the sanitary 
siirroiiadings of the Exhibition were happily designed to teach 
a lesson to the poorer inhabitants, and one of the first advan- 
tages of the Congress was to benefit directly a crowded district, 
the inhabitants of which were thus taught how touch good 
could be effected by the transformation of this locality from 
a condition of filth and disorder to one of cleanliness and com- 
fort. It is to be hoped that this wise action of the Corpora- 
tion of Exeter will help to arouse the whole of the inhabitants 
to the importance and the practicability of wholesome sanitary 
surroundings. 

The Members of the Institute were introduced to Exeter 
at a luncheon in the Guildhall, where the Mayor, supported 
by the President, the member for the City, the Sheriff and the 
Members of the Corporation, extended to tlie Congress a 
hearty welcome. From the Guildhall a procession, led by the 
Sergeant-at-Mace and the Sword-bearer, proceeded to the Abat- 
toirs to open the Eshibition. In the e\'ening of the same day 
the President delivered his address to a crowded audience at 
the Victoria Hall, 

The business of the Congress was arranged in sections, as 
at Croydon, and addresses were delivered in ea^h by the 
respective Presidents ; — Professor de Chaumont, M.D., F.R.S. j 
Mr. R.ItawlinBon, C.E., C.B. ; and Sir Antonio Brady. A con- 
versazione, given by the Bishop and Mrs. Temple at the Palace, a 
dinner by the Mayor, W. H. Ellis, Esq. (whose untiring exertions 
greatly added to the success of the meeting), and a public 
dinner, were largely attended, and each and all of them passed 
off with much 6dat. On Saturday Dr. H. C. Bartlett delivered 
an address to the working classes in the Victoria Hall. 

At the concluding business meeting, the Kight Hon. Sir 
Stafford Northcote, M.P., made an important speech, in which 
he laid stress on the relations of the Government and Parliament 
to sanitary reform and improvements. At this meeting the 
following resolutions were adopted: 

(a.) That it is (leairable to move the Privy ComiMl to allow the 
days of absence from school of children suffering from infectious 



• Tbe ConncU have iletennined !< 



i:" gnrilon iiEnnancntly. 




BDtTOBB' PREFACE. 



n wliose family mfectiouB tHseases exist, when dul^ testified 
by n i-egiiitered meilical pmctitiotier, to be de<Iucted from tbeatAtutory 
nnmber of days i-equired to qualify them for presentation for exami- 
nation by the Govemment School Inspectors. 

(6.) That in the opinion of this meeting the system of examination 
in sanitary knowledge introduced by the Sanitary Institute of Great 
£ritain should be further extended and supported. 

It waa suggested that in future arrangements should be made 
for holding an examination during the sittings of the Congress 
in the towns where the meetings were held. It is hoped this 
idea may be carried out with success. 

The sections were divided into: — I, Sanitary Science and 
Preventive Medicine ; II. Engineering and Sanitary Con- 
struction; III. Meteorology and Geology. Each section was 
well attended, the papers were many of them of much practical 
importance, and the discussions were more animated and better 
sustained than at any previous meeting. 

We cannot with justice withhold an expression of our 
feeling of indebtedness to all who assisted in making the 
Eseter Congress so great a suceeBS. The hearty thanks of the 
Institute are due to the Bishop, the Mayor and Corporation, the 
Sheriff, and the citizens generally for the cordial welcome they 
ext-ended to their visitors. Nothing could exceed the kindness 
and hospitality which one and a!! experienced, and no words 
can adequately express the general feeling of gratification 
and pleasure which the remembrance of this visit to Exeter will 
always recall to the minds of everyone who took part in the 



The Local Honorary Secretaries, Messrs. Domville and 
Boulnois, deserve high praise for the admirable manner in 
which their really arduous duUes were performed. Finally, the 
usefulness of the Congress was greatly extended and promoted 
by the full and excellent reports which the whole of the local 
and many of the metropolitan papers gave of the proceedings. 
In this connection we may be allowed to add that the Registrar, 
Mr. G. J, Symons, F.R.S., rendered material service by his 
tmtiring induBtry, powers of organisation, and ready appreciation 
of the various matters which called for his unceasing attention 
throughout the meeting ; and to him belongs the credit of 
much of the success to which we have ab'eady referred. 



Vi EDITOBS' PREFACE. 

Once again it is necessary that we should state that the 
fiict of a paper being printed does not commit the Coimcil^ 
the Editors, any individual member (except the author), or the 
Sanitary Institute collectively, to the views therein expressed. 
For all such opinions the author of each paper is alone re- 
sponsible. 



%* It will be noticed that the Calendar is not included 
in the present volume. For the future it will be published 
separately at the commencement of each year. 
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OBJECTS OF THE INSTITUTE. 

To devote itself to the ndvancemeat of Sanitary Science and tlie 
diffusion of knowledge relating thereto. 

To examine and to grant Certificates of Competence to Local 
Surveyore, to Inspectors of Nuisances, and to jiersons desirous of 
becoming such or of obtaining the Certificate, The Esaminationa 
shall be held at such times and ptaces aa the Council may direct, 

A Board of Examiners ahall be appointed by the Council ; such 
Board shall consist of gentlemen representing Medical, Chemical, and 
Sanitary Science, Engineering, Architecture, and Sanitary Jnri»< 
prudence. 

The Examination for Local Surveyors shall include a competent 
knowledge of the Statutes relating to Sanitary Authorities, of Sani- 
tary Science and Consti'uction, and of Engineering. 

The Examination for Inspectors of Nuisances shall comprise the 
elements of Sanitary Science, together with Sanitary Consti'uction, 
and the Statutes relating to the prevention of disease and the 
Buppression of nuisances injurious to heaJth. 

Fees shall be charged for the Examinations, and a Certificate of 
Competence, signed by the Esaminers, shall be granted to succei 
candidates, entitling them to be designated aa " Gei-tificated by the 
Sanitary Institute of Great Britain." 

The Institute shall take such steps as may be within its power to 
obtain a complete registration of sickness, especially of preventable 



The Institute shall endeavour to secure the services of medical 
men and others specially qualiiied to give lectures on subjects relating 
to the pi'evention and spread of dii^ease. 

The Institxite shall encourage the formation of classes for technical 
instroction in Sanitary Science in such a way as may seem advisable 
to the Council. 

Exhibitions of Sanitary Appai-atus and Appliances shall be held 
from time to time aa the Council may direct. 

Fellows, Members, Associates, and Subscribers shall have the 



Free Admi^aion to the Exhibitions of the loatitute whenever 
ly are o]jeii. All fees paj-aWe by Exhibitors and the Public shnl! 
fixed by the Council imd belong ti) the IiiBtitiite. 
A Catalogue shall be published under the direction of the Council 
M a peimanent record of the Exhibitions, 

A library shfiU be formed in connection with the Institute. 
A Congress shall be held by the Institute for the consideration of 
ibjects reUiting to Hygiene at nnch times nod placeti as the Council 
direct. 
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PAPEBS AND DISCUSSIONS. 

are reminded that the acceptance of Papers, and the days 
which they are to be read, are as &tr as possible determined by the 
incil before the beginning of each Congress. The Council i-eserve 
right of refusing any Papers sent in ; and in the case of those 
acoepted, the reading of them must depend upon the time at the 
disposal of the Council. No previously published Paper can be read, 
^pers read at the Congress cannot be published by the Authors, 
it by permission of the Coimcil. The Council reserve to them- 
'68 the privil^e of piinting any Paper read at the Congress, either 
rholly or in part ; or of refraining from the publication thereof, if 
they see fit, Papers are limited to twenty minutes in reading, and 
the discussion upon them to ten minutes for each speaker. In order 
opportunity to the Council of doing justice to the several 
lunications, and to assist the Editors of the Transactions, each 
should prepare an abstract of bis Paper and send it, together 
the original manHseript, by book-post, on or before August 15 
tch year, addressed to the Secretary, Sanitttry Institute of 
kt Britain, 9, Conduit Street, Regent Sti'eet, liondon, W. 

"s whose Papers have been received and accepted will be 
with printed copies before the commencement of the 
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SANITARY INSTITUTE OF GREAT BRITAIN. 



roRMATtOK OF THE ISSTlTlTt:. 

The increasiDg importaiice attached to Sanitary Scieiioe, and tha 
t«cognized position it is aasuming in the public mind, appeared to the 
promoters of the Sanitary Institute fully to justify the formation of a 
National Society, the object of which should be to devote itself extlu- 
nvely to the advancement of all subjects bearing upon Public Health. I 
In ^rUierauce of the object, a meeting was held at St. James's Hall, 
on the 13th July, 1876. at which His Grace the Duke of Northum- 
berland preeided, when it was unanimously resolved : — 

Rrst — 'That in the opinion of this meeting the Sanitnn- conihtion 
of this coimtiy is still very unsatis&ctory and that further l^islation 
is necessary with a view to its improvement ; and that for the purpose 
of collectJQg and imparting information upon all mattere connected 
with the subject of ■' Public Health," a Society bo now formed to be 
styled " The Sanitary Institute of Great Britain." ' 

Second — ' That the gentlemen whose names are appenJed be re- 
quested to act as a Committee (with power to add to dieir number) 
for the purpose of carrying out the previous resolution and of report- 
ing to an adjourned public meeting to be held in the second week in 
October next.' 

An adjourned public meeting was held on the 14th of Matc^, 
1877, when the report was unanimously adopted, and a Council aub- 
eeqtieutly appointed to carry it into effect. 

The Committee appointed to report upon the subject considered it 
would add greutly to the useftdne&s of the Institute if Mayors of 
Boroughs, Chairmen of Local Bo&rds, Sanitary Authorities, itedtcal 
Officers of Health, and all who have to administer the Public Health 
Acts, wonld (iBiiociate themselves with the Institute, either in their 
individual or corporate capacity, and take jiart in its proceedings. By 
thus bringing their united knowledge and experience to bear upon 
Sanitary matters, the Laws relating to the same would become better 
known and be more efficiently administered. 
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Basis of the Constitution of the Institute. 

Section I. 

Charter of Incorporation, Membership, and Goveekment or 
THE Institute. 

Ab soon, as practicable a Charter of iDcorporation shall be ob' 
tained, as it will facilitate some portions of the work of the In- 
stitute, more es[)ecia11y the examinations set forth in Section II. 
Until e. Charter is obtained, the examinations shall be continued as 
heretofore, and a Register of persons cei'ti6cated as comjietent to act 
as Local Surveyors and Innpecl«rs of Nuisancea shall bo formed. 

The Institute shall consist of Fellows, Members, Associateo, and 
Subscribers. 

Fellows shall be elected by ballot by the Council, and sba.lt include 
scientific men of eminence, persons of distinction aa Ijegislators or 
Administrators, and others who have done noteworthy Sanitaty 

All Fellows (except those who have already become Life Members) 
Bball pay a fee of Ten Guineas on taking up the Fellowabip, and such 
fee shall entitle the Fellow to alt the privileges and adv.intagea of the 
Institute for life without further payment. 

Any person proposed by five Fellows or Members, shall be eligible 
for election ae a member of the lastitute. 

Members shall b>e elected by ballot by the Council, and shall be 
eligible to serve on the Council, and to vole at all elections and Meet- 
ings of the Institute. The Admission Pee payable by a Membei- aliall 
be £3 5b., and the Annual Subscription £2 2*. 

Medical Officers of Health and Medical Men holding Certificates 
in Sanitary Science from any University or Medical Corporation shall 
be entitled to be enrolled as Members of the Institute without Ad-_ 
miBsion Fee. 

Membei-s desirous of becoming Life Members may do so on pay- 
ment of £10 IDs. in lieu of the Annual Suttscriptiou. 

All persons who liave passed the Examination and received the 
Certificate for Local Surveyor from the Institute, shall, by virtue of 
having so passed, iNtcome Members of the Intititute upon the payment 
of Five Guineas (without Annual Subscription) in addition to the fee 
paid for the Examination and Certificate. 

Any one proposed by two persona, cither Fellows, Members, or 
Associates of the Institute sb^ be eligible to be elected as an Asso- 



ciate of the Institute, the election to b« by ballot by the Couiuiil. The 
AilmiBaioti Pee payable by Asaociates shall be Two Guineafi, and the 
Annual Subscription One Guinea. 

Alt persons who have paseed the Examination and received the 

Certificate for Inspector of Nuiaances from tbe Institute, shall, by 
vii*tue of having so passed, become Associates of the Institute upon 
payment of Thr*« Guineas {without Annual Subscription) in addidon 
to the fee paid for the Eitamination and Certificate. 

Persons of either sex, interested in the advancement of Sanitary 
Science, shall be entitled to be enrolled itn Subscribers on payment oi 
One Guinea annually. Annual Subscribers shall be entitled to attend 
and to take pai't iu the discussion at all Meetings and Congresses 
of the Institute, and dball have free odiuls-slon to the ConversazioneB 
and Exhibitions of Sanitary appliances held in connection with the 
Institute, so long aa they continue to pay their Subscription. 

Donors of Ten Gidneas and upwards shall be entitled to be en- 
rolled as ' life Subscriliers,* with all the privileges and advantages of 
Annual Subscribers without hirtber payment. 

Subecribers of Half-a-Guinea to any Congress of the Institute shall 
be entitled to a card of admission to the Meetings, Addreisaes, Con- 
versazione, Pbccurslons, and Exhibition held in connection with that 
Congress. 

The Institute' shall be governed by a President, Vice-Presidents, 
ajid a Council of Twenty-four, consisting of Fellows and Members of 
the Institute, of whom not lefts than two-thii'ds shall be Fellows. The 
Council shall be chosen by the Fellows and Members. One-fourth 
of the Council siiall retire annually, and shall not be eligible for re- 
election for one year. 

The fii-st President of the Institute shnll be His Gi'ace the Duke 
of Northumberland. Future Presidents and Vice-Pi'esidenta shall be 
€lecte<l by the Uoimcil. The Council shall have the power of electing 
Honorary Members of the Institute, Honorary Foi'eign Associates, 
and Corresponding Members of tiie Council. 



Examination of Local Surveyors and Inspectors of 

Nuisances, 

The great and increasing importance of the duties devolving upon 
Local Surveyors and Inspectors of Nuisances, in connection with the 
various statutes relating to public health, and the Sale of Food and 
Drugs Acta, has led the Council of the Institute to establish voluntary 
examinations for Local Surveyor and Inspectors of Niii.'tances, and 
for persons desirous of becoming such or of obtaining the certificate of 
the Institute. 

Each examination occupies a portion of two days. On the first 
day the examination of surveyors is continued for four hours, viz., 
from 2 to 4, and G to 8 p.m., and consists of written papers only. 
' ■ B of Nuisances have two hours' written examination on the 



fii-at day, viz,, from 4 to 6 p.m. On the second day the eixamination, 
for both classes, commeoces at 1 1 a.m., and is vivd voce, with one or 
more questions to be answered in writing if deemed neceiiari/. A 
Certificate of Competence, signed by the examiners, is grouted to 
aucceesful oindidntes, 

Ab rural sanitary authorities are able under the PubUc Health 
Act, 1875, to obtain idmost all the powers of urban sanitary anthori- 
ties, it is not considered advisable to make itny distinction in the ex- 
aminatitin of the two clossee of surveyors. 

As one person may, under the Public Health Act, 1875, be both 
Local Surveyor and Inspector of Nuisances, candidates wishing to 
obtain the double qualification may enter for both examinationB on 
the Eame occasion. 

Candidate are required to furnish to the Council of the Institute 
aatisfactory testimonials aa to personal character, and to give two 
weeks' notice to the Secretary previous to pi-eseuting themselves for 
examination, stating whether they wish to be examined aa Surveyors, 
aa Inspectors of Nuisances, or as both. The fee for the examination 
must be paid to the Secretary, by Post Office order or otherwise, at 
least six days before the day of examination. On receipt of the fee, a 
ticket will be forwarded admitting to the examination. 

The fees payable for the examination are as follows : — 

For Siirveyora .... £5 5f. 

For Insiwctora of Nuisances . - . £2 2». 

Unsuccessful candidates are allowed to present themselves a second 

time for one fee. Examinations during the year 18BI are appointee! 

to be held 1— 

On Tuesday and "Weilnesday, June 2nd and 3i-d. 

On Thuraday and Friday, November 3iil and 4th. 

Forms to be filled up by candidatea previous to exnmination will 
be supplied on application to the Secretary, 20 Spring Gardens^ 
London. 



BOARD OF EXAMINERS. 

H. C. Bartlett, Esq,, ph.d., f.c.s. 

Alpreu Carpenter, m.d., lond., s.sc.cEBTir., camg. 

pROFESaoB F. 8. B. F. de CHAirMOifT, m.d., r.R.a., Army Medical 

School, Netley. 
Professor W. H, Corfield, m.a., m.d., oxon,, f.r.c.P., University 

College. 
W. Eassie, Esq., c.e., f.l.s. 
Kor.ERS Field, Esq., b.a., mem. inst. c.e. 
Oaptais Douglas Galton, b.e., c.b., p,e.8. 
W. H. Michael, Esq., q.c, f.c.s. 
Ernest Turner, Esq., f.r.i.b.a. 
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8TLLABU5 OF SUBJECTS for EXAMINATION. 

FOR LOCAl SURVEYORS. 

B AKD Bye-Laws — A thorough knowledge of the Acts affecting 
Sanitary Authorities so far as they relate to the duties of Local 
Surveyors ; also, of the Model Bye-Laws issued by the Local 
Government Bonrd. 

Sewebaqe xsi> Drainage — The Sanitaiy principle;) which aliould be 
observed in the preparation of schemes for, and the couutruction 
of, Sewei-uge Works ; the ventilating and tiiiahing of Sewers and 
Drains; the internal Drainage nnd other Sanitary arraDgements 
of Houses, Privies, Water-closets, Dry-cloaets, and the removal 
of refuse ; the Sanitary details of Builders' and Plumbers' Work. 

Wateb Sdpplv of Towns akd Houses— The Sanitary principles which 
should be oliserved in the preparation of scbemes for, and the 
construction of. Waterworks ; the various ways in which water 
is likely to become polluted, and the best means of ensuring its 
purity. 

Regulations of Cellar Dwzllinus and Lodging HousEa — General 
principles of Ventilation ; the amount of air and space necessary 
for men and animnU ; the means of supplying air, and of ensuring 
its purity. 

HiQUWATS AND STREETS — The Sanitar}' principles which should be 

» observed in the construction and cleansing of Streets and Boads. 
FOR INSPECTORS OF NUISANCES. 

A thorough knowledge of the provisions of the Acts and Model Bye- 
Laws relating to the duties of Inspectors of Nuisancee ; also of 
the working of tlie Sale of Foofl and Drags Act. 

A fair knowledge of the Principles of Ventilation, and of simple 
Methods of Ventilating Rooms — Measureinent of Cubic Space, 
knowledge of the Physical Characters of good Drinking Wat«r — 
the various ways in which it may bo polluted, and the means of 
preventing pollution — Methods of Water Supply. 

A knowledge of the proper conditions of good Diainage, 

The advantages and disadvantages of various Sanitary Appliances for 
Houses^Inspeotion of Builders' and Plumbers' Work. 

A knowledge of what constitutes a Nuisance arising from any Trade, 
Business, and Manufacture. 

A fair knowledge of the chnrs^^ristics of good and Imd Food (such as 
Meat, Fish, Milk, Vegetables), ho as to be able to i-ecognise un- 
soundness. 

Some knowledge of Infectious DiseBses, and of the Regulations affect- 
ing perHons suffering or recovering from such diseases. 

A knowledge of the beat Methods of Disinfection. 

Methods of Inspection, not only of Dwellings, Dairies, Milk Sbo])S, 
but of Marketoi, Slaughter-houses, Cowsheds, Bakehouses, r»nd 
Offensive Trades, 
tvengiiig and Disposal of Sewage. 
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EXAMINATION PAPERS, 1880. 

The followiog questions were required to be answered ii 
A wed voce examiufttion took place ou the following day. 



June 1 AND 2. 
QUESTIONS FOE 8URVBY0E8. 



INSPECTORS 0? NUISANCES. 

4 TO C P.M. 

27(0*6 qtieitiona marked ' J.N' are for Inspeclora of NuisnneeM onli/. 
1, In amiD^ag the water supply for u manufacturing town of 
30,000 inliabitAnt«, etate what jou consider of importance — 
(a\ As to BOTirces of supply. 
(6) Quantity required. 
(c) Distribution. 
{d) Compensation. 
3. What dangers are there to be apprehended to a public water 
supply in a town sewered, and with the water supply int«i'- 
mittent 1 How should these dangei^ be provided against and 
remedied 1 

{a) Within the house. 
(b) Without the house. 

3, "What is meant by horse-power ) 

4. What quantity of water would a steam-engine of 1 2 horse-power 

(effective) miee flay feet high in twelve hom-a 1 What would 
it coat per annum to work such an engine, coals being \'2». per 
ton, under the above conditions working a week! 

I.N. 5. What are the dangers to be apprehended from a water supply 
is any district which is supplied by wells 1 

I.N. 6. What is required in the way of ventilation to keep a room 
wifh an air space of 1,000 cubic feet in a proper sanitary con- 
dition, there being a gaslight burning in the room 6 feet from 
the Hoor, and consuming 4 feet of gas per hour) Sketch your 
plan, and reasons for its employment. 

I.N. 7. Explain the difference of the conditions tia to warming which 
prevail in a room heated by an open fire and in a room heated by 
fresh warm air introduced by flues, the temperature of the air 
in the room being assumed to be the same in each case. 

ire appointed to the post of Inspector of Nuisances, 
the duties yon would at once undertake in your dis- 



I.N. 8. You 
Whatar 
tricti 

(a) With regaiil to 

(6) With regard to 

(e) With respect to wholesome food. 



ispection of 



lodging-houses. 



9. Describe the following processes for dealing witli water-carrieil 

sewage of towns — 

1. B7 irrigation. 

2. B7 obemical deposition. 

10. Describe the different inetbodB of foiining storm overfiowa in 

11. Deocribe in detail the .irrangements you would adopt to prevent 

deposit from road drift accumidating in sewers. 

12. Wben junctions occur in sewere, what should be the level of the 
invert of the junction sewer ns compared with that of the main 

I.N. 1 3. What is the effect on the air of the room of heating a room 
by means of an 0[wn fire as comiwired with warming it by mean> 
of hot- water pipes at a low temperature 1 
14. In a square room, with the four walls exposed to tbe atmosphere, 
what ifl the proportionate loss of heat through the walls if built 
solid, and that through the walk of similar total thickness, but 
built with a closed air-space in the centre 1 What is the rnlo 
which governs tbe loss of heat 1 

15. You are sent for to a house where two children died the 
day previously of scai-let fever : what steps would you take 1 
{a) Where a house has a drain into the public sewer. 
(b) When undrained. 
{e] As to disinfection of clothing. 
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QUESTIONS FOB SITRYETORS. 

6 ™ 8 P.M. 



. How is the water sujiply of a town regulated by existing legis- 
lation 1 

[a) Wbere there is no company existing. 
■ ) Where there is a company without statutory powers. 
) Where there is a company with statutory powers. 

B the present general public health legislation affect the 

• tea complaint in a given neighboui'hood that a certain sewei- 
I smells. What are the stfips to be taken (1) to find out the 
if any 1 (2) to remedy tbe same i Illustrate your answei- 
thj a sketch. 

will you explain what is meant by disconnecting a house drain 
f from the sewer, and what adjuncts are necessary, and what in 
I the matter of ventilation ? Give a sketch of any two disconnect- 
Iwig artangementa which you are accjuainted with. 
Iwhere a town is situated on a side of a hill, describe the arrange- 
ments you would adopt to prevent the lower districts beinf; 
flooded, or the upper districts being injured by gases generatei! 
I In the aewera. 



6. Describe the following processes for piirifjing sewage : — 

The time proeess. 
The ABC „ 
The irrigation of laud. 
Eixplaia the mode of action in each case, 

7. State what is the degree of impurity of the effluent, and what an 

the conditions under which it may be allowed to flow into i 
stream . 



aUESTIONS FOR EXAMINATION, NOViaiBEE 4 and 5, 1880. 



SURVEYORS. 



ind iitral eanifary antho- 

ilst) An to roads, streets, and buildings. 
2nd) As to aewera. 
(3^) Ae to gas and water supply. 
3. What are the chief causes of the formation of foul air in sew 
How can its production be prevented 1 
fa) Id new sewera. 
(6) In old sewers. 

3. In laying out a system of sewers for a town, should you lay the 

sewers in cnrree or straight tines 1 Give your reasons, and illus- 
trate your answer by a sketch. Also state tinder what circum- 
Btances you would consider it advisable to make a sewer large 
enough for a man to pass along it. 

4. Describe shortly the different methods of applying sewage to land, 

and in each case explain the conditions under which yon would 
adopt it. 

5 In what way does the size and shape of a sewer affect the velocity 
of the sewage flowing through it 1 If a 1 2-iiich pipe sewer, with 
an inclination of 1 in 200, gives a velocity of 3!; feet jier second, 
what velocity would it give if laid at sn inclination of 1 in 800 
(the pipe running half full in each ca.se), and would this latter 
velocity suffice to keep the sewer clear of deposit t To what 
extent could this velocity be practically increased by flushing 1 

6. What precautions should be taken, in connecting bouses with 
sewers, in order to prevent foul air from the sewers entering the 
What kinds of connections would you require for tihe 



SURVEYORS. 



L What is the es.=«Dtial dtffei'ence between an artadan and an ordi- 
nary well 1 Describe the ways in which the water in each of 
these is liable to [>oUution, and state how sach pollution is pre- 
ventable, 

. In what ways is water liable to be polluted eAer collection, during 
its distribution to houseg, and in the houses t What means 
would you adopt to prevent such pollution 1 

. Explain the action of the hydraulic ram, and give a sketch. A 
stream, with a &,11 of 6 feet, and giving 50 gaUons per minute, is 
used to work a ram ; state approximately how much water it 
wiU pump in 24 hours to a height of 72 feet. 

j. Given two sleeping rooms, one 10 feet by 15 feet .and 10 feet high, 
the other 15 feet by 20 feet ajid 12 feet high, with three adults 
in each — how mudi fresh air would you supply, and in what 
way, in each c&se t 

: What arc the sanitary advantages and disadvantages of the modern 
systems of street and road making ) Give a brief description of 



INSPECTORS OF NUISANCES. 



, What is a cellar dwelling 1 Under what conditions may under- 
ground rooms be inhabited 1 

. How do you ascertain whethei' a room is overcrowded or nott 
What proceedings do you lake in case of overcrowding 1 

, What is the definition of a nuisance under the Public Health 
Acts} 

t What are the characteristios of good butcher's meatl How do 
you recognise the various conditions of meat unfit for human 

foodi 

How would yon disinfect a room and the things in it after a case 
of scarlet fever ) In what caaea can you insiat on the removal of 
the infected person to a hospital 1 
^ Id inspecting a house, after a case of typhoid fever, to what points 
would you particularly direct your attention 1 
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1880, Nov. 5, BouLNois, H. Percy, M. Inst. C.E., Exeter. 
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Watts, W. F., Amei-shani. 
Wetherill, W., Selby. 
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ADDRESS 



EARL FORTESCUE, 

President of the Congras. 



T CONCLUDE thftt my election to tlie honourable post to which the 
favour of the Sanitary Institute has calleJ me ia due to my being the 
only Devonshire man very long publicly identified with the great aani- 
tarj- canse, though I have been so by the efforts and aacrifices which 
I have made for it, rather than by any signal sorrices which I have 
been ever able to render to it. My coimeetion, however, with that 
cause is now of oM date. After reading that moat wmarkable report 
made by my valued friend Mr. Cbadwick, in 1842 (which, as was 
well observed by my old schoolfellow, Dr. Acland, in liis Address to 
the British Medical Association the other day, ' may be taken as 
the foundation of all complete modem sanitary work in this coimtiy'), 
I selected the Health of Towns as my subject for the lecture which I 
had promised to deliver to iny constituents at Plymouth in I8i5 ; 
and &om that time to thia my interest in that great cause has re- 
mained unabated. 

On looking back at those days aClcr the lapse of a whole genera- 
tion, I must allow that, relying on the soundness of our views and 
e accnmulated evidence on which they were based, we early sani- 
y reformers somewhat underrated the strength of the opposition 
C had to encounter. Ignorance, prejudice, vague alarm, and real or 
led seU-interest arrayed against ua a formidable body, oom- 
g not only the mass of the wage class, for whose benefit, as the 



i COKUBESS AT EXETER. 

greatest sutfei'era fi'om the then general violation of the plaiaest lawa 
of li.vgieae, tlie efforts made for their enforcement were more espect- 
ftllj- directed, but comprising also too many who ought to have known. 
better. I remember when 'the poor man's pig' wa.samost potentelec- ' 
tion ciy in various borough coutests, and it was diiEcult to say whether 
the pigkeepera themselves or their non-pigkeepingnest-duor neighbonrs 
MifTered moat from the close proximity of the animal, or were most in- 
dignant at the idea of his compulsory removal. I recollect, at the same 
time, that Mr. Bright, and many other well-known politicians of both 
parties, opposed sanitai'y reform ; iia did pivttygenerallj- the municipal 
authorities throughout the coimtiy, and also, moat vehemently, the 
vestrymen of the meti-opolis. Still the facts and arguments adduced in 
Mr. Chftdwict's icport — fully confirmed afterwards in oveiy particular, 
and only expanded in the series of able rejxirta from the licaltli of 
Towns Commissionei'S, under the presidency of the Duke of Buccleuch — 
appealed bo powerfully to Kound economy as well as to humanity, that 
though the sulject was not a congenial one for mob oratory, they 
quickly produced n deep impression u]X)n the more enlightened and 
benevolent part of the community, and upon none a deeper impression 
than upon my two truly nohle friends. Lord Carlisle and Lord Shaftes- 
bury. Lord Carlisle — now long since removed to a better world- 
became, aa I/)rd Morpeth, a member of the Government formed by Lord 
John Bussell on Sir Eobert Peel's resignation in 184G. Loi-d Shaftes- 
buiy, who is ha]>pily still si)are<i to labour for the benefit of his fellow 
creatures, bad been then already engaged for years in endeavouring 
to get the health and lives of woi'kers in factories generally protected 
from the dangers of unguarded machinery, and the children especially 
from destructive overwork. He therefore readily joined the bond of 
oai-ly sanitary reformers in their kindied task. Among these. Dr. 
Southwood Smith, as a scientific man, had taken a prominent part. 
BLshop Blomfieltl, also clearly discerning the important bearing of 
sanitary i-eform upon decency and morality, and consequently upon 
religion, gave it the benefit of his influential support ui the House of 
Lords and elsewhere. 

I intend treating saiiitarj' reform in this country, botli as regards 
the past and the future, rather in its administrative and legislative 
thtui in ita various other aspects, because very many here assembled 
are much more competent to treat it in all of them than myself; while 
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W I have now sat for nearly forty years in Piii'Iioment, during' a few of 
I %luch I Lad experieui:e both of BalorieJ iind unsaliu-ied office. 
I I hiive said tbat tlie official i-pjKirls mentioned had produced a 
I- deep impression on the more enlightened and benevoleot membera of 
I tbe community. This impi'cssion was greatly increased and widely 
I Effused by the circulation of their substance through the country, 
w BOmetimes by speeches and lectures, sometimes in tracts L^sued by the 
L Ueti-opolitoa Sanitary AEsociation, whose foundation, under moat Jn- 
I lluenlial auspices about tlint time, was itself a pi'oof of the growing 
r 'importance attached to sauitaiy reform. But no distinct sanitary legis- 
i'lfttiun or administration had as yet been even deOnitoly proposed, 
I For the quarantine regulations, which had long been eetaUished by ns 
I u well as all other civilised nations, pi-actically much more to the 
I detriment of commerce and the inconvenionca of tmvelleia than to 
I the efficient protection of the people from epidemics, hardly deserve 
I to he considered an exception to this statemeut ; nor even (though it 
L'tras a decided step in advance) does the passing of the fii-st Vaccino- 
»tioDActin 1840. 

I It wjs Lord Moi-peth to whom belongs tlio honour, as a member 
I of Lord John Russell's Government, of making the Gist gi'pat move in 
F sanitary reform, by supei-seiling and consolidating into one the seven 
metropolitan Commissions of Sewers, which had hitherto tiinuiiyed, 
or rather, with the honourable exception of the Holboi-n Uommiasion, 
groHsly mismanage*! the Kowei-nge of the metropolis. In estimating 
L the iniportanco of this great move it should be rcmcmliered that 
w liOndon surpass*Al the whole of Scotland in population, and probably 
I Iwth Scotland ami Ireland together in wealth ; that, besides being the 
■ wealthiest and most populous city on tho face of the glohf, it was 
B the seat of government and the centre of business of an empire on 
R which tho sun never set'' ; and that the consequent influence of its 
■..focample for good or evil, not only in the United Kingdom, but tlirough- 
I out the Kmpire and indeed the civilised world, must be immense. 
w The seven Commiseious of Sewers comprised hundreds of members 
I beuied by most illustrious names, such as the Duke of Wellington's 
I and the Loi'd Chief Jiistice's, who, it is needlesH to say, never attended, 
m H, indeed, they were ever nwai-o of their mdile dignity. But tho Cora- 
R misGions included aUo huilJers and plumbers, and too many othei-s, 
t very diligent in theii- attendance, whose ignoiance of the first prin- 
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ciples of sanitary engineering was only equalled by their complete 
mastery of the art of jobbing. A few pubUc-spirited veatryraen had 
latterly been exposing the iucomiwtance and jobbery of the West- 
imnat«r ComnuBsioD, aud had thiis helped to prepare the public mind 
for Lord Morpeth's stroke. He in one day revoked all the seven Com. 
miflHions and iasued seven identical fresh ones to a limited number 
of personfl, either already to a certain degree conversant with the 
subject, or ready to take a practical interest in it, including him- 
self, Mr, Chadwick, and your humble servant. He thus virtually 
established, under the old statutes, a consolidated Commission of 
Sewers for the whole metropolis, wliich nt once gave the inhabitants 
the benefit of a far more efficient consolidated staff than the seven 
separate ones under the seven Commissions, at less cost even in 
salaries, and very much less if perquhiites were taken into account. 
The next ye.tr he earned a new Metropolitan Sewers Act, cumbrous 
indeed to work, but providing unity of administration under a new 
and still smaller body of Commissioners, equally Crown -appointed 
and equally unpaid, who did me the honour of electing me their 
Ohwrman. It comi)rised various eminent civil and military engineers, 
such as, for instance, Mr. Robert Stephenson and Mr. Bendel, Sir J. 
Burgoyne and Sir H. De la Beclie, and othere from other professions, 
including two or three from the City of London. We worked veiy 
hard for several years ; hut we could not do much, for we had found 
no reliable map even of the surface, much less any reliable plan of 
the sewers undergi-ouud. However, by getting maps and pkns made, 
we prepared the materials for dealing comprehensively with the 
sewerage of tlie whole metropolis; and we meanwhile greatly im- 
proved the sanitaiy condition of many of the slums and several of 
the streets, wherever we were able to do so with works capable of 
adaptation to any scheme of maui drainage hei-eafter to ^>e under- 
taken. These works comprised a constant supply of clean water under 
pressure, by arrangement with the Watei' Companies, and a constant 
I'craoTal of the fouled water or sewage by self- cleansing house-drains 
aud sewero generally carried by the backs instead of the fronts of the 
houses ; and they on trial fully veri6ed the soundness of our prin- 
ciples and their general applicability on any scale, large or smalL 
These works, moreover, were actually completed for less than ono- 
third of the cost of such works under the previous system of sewers 
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' find drains of deposit, where any were pi'ovided at all, which in the 
poorer neighbourhoods was the nu'e eKception instead of the rule ; for 
we subfitituted 4-incli glazed pipes lor the former tieurly flat-bottomed 
man-siiK brick house-drains, with coiTCsponding reductions of diraen- 
eions and cost in the alley and street sewers. "We were latterly, in- 
deed, ill-supported by the Government, which was more and more 
presBol by our opponents in the Metropolitan veatriea and their 
representatives. Many of us ia consequence resigned, and a new 
CommisMOu was appointed ; but that, not long afterwards, was 
superseded by the Board elected under the Metropolitan Local 
Management Act of 18o4, brought in by Sir B. HaU, the especial 
representative in Parliament of the Marylebone and St. Fancras 
Vestries, both notoriously most hostile to the Commission. 

Of that important, but in my opinion, most defective statute, and 

operation, and of the Metropolitan Board of Works which it 
Mtablifihed, I shall have something to say heroafte-r, I must now 
return to the general sanitary legislation for the whole countrj'. 

In 1848, Lord Morpeth, chiefly by his intense earnestness combined 
with almost unmatched sweetnefs of temper, carried, with little altera- 
tion, the Public Health Act, the first, and I think in sc 
'tbe best sanitary statute ever passed for the whole kingdon 
in the introdiiction of wliich be did me the great honour of aaso- 
dating my name with his own and Sir G. Grey's. That Act oatab- 
liahed the first General Board of Health, whose official publications 
bave be<n of inestimable service to the cause of sanitary reform through' 
'OUt tha world. It also embodieil certain provisions, a subsequent de- 
'yAHnre from which has been in my view mistaken and retrogi-ado. 

Tiie constitiition of that Board of Health gave every promise of 
ittility. The three working membci-s of it — and they were emphati- 
•ally workers — -were I^rd Shaftesbury (then Lord Ashley), Mr. Chad- 
-wick, and Dr. Bouthwood Smith. Lord Ashley gave it aa much time 
and attention as Ids various other I'oligious and philanthropic laboui's 
would allow. Indeed, I know that be considered his work there of 
primary importance. Mr. Chadwick for yeai-s devoted almost the 
vhole of his Lidefatigable energy and great ability to the work of the 
office ; not merely to the duty of ad minis t ration, but also to the col- 
lection of sanitary information fi-om all quarters, and its re-issue to the 
.jpnblic,. tested, digested, and prepared for practical application. Theae 
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^^^B two n-ei-e efficiently aided by Dr. Southwood Smitb, who to high [iro- 

^^^m fessional qualifications added the gift of singularly clear and plefudng 

^^H exposition; and these cfibrta were well seconded by several zealous 

^^^^ and able eubordinates. The tirst Suj^eiin ten ding Engineer Inapec' 

^^^H tors appointed under the Public Health Act of 1)^43 were — Mr, 

^^^H Ci-esey, Mr. Clark, Mr. Bawlinson, and Mi-. lianger, who were 

^^^1 severally selected and appointed for their known practical knowledge. 

^^^H The first town i-eported upon wns Dover, ^Mr. BiiwlioBon having 

^^^H made thei'e the first inquiry and i-epoi-t. 

^^^H Tlie Board's ofGeial publications embmeed, not merely detailed 

^^^B separate reports on many provincial towns, with separate schemes for 

^^^1 their drainage and water supply, but alfo reports on various important 

^^^^ Metropolitan questions and the best and most economical modes of 

^^^H dealing with them ; such ne interments, water supply, and sewerage. 

^^^H And the adoption of these reports, if it had not unfortunately been 

^^^H prevented by the ignorance and apathy of successive Governments 

^^^H and Parliaments and the active opposition of interested parties, would 

^^^H not only have saved millions to the inhabitants of London, since 

^^^V pocketed by ti-adiug Water and Cemetery Companies, but wonld also 

^^^M haveadded immensely to the wealth, comfort, and security of all classes, 

^^H and eapeciflUy the most numerous of all, the wage class ; who ai«, at 

^^H least, equally eiiposed with the rest to dangei' from fire, and, far 

^^H more than any other, to tbe ravages of infection. How cheap would 

^^V it liave been to have bought the Water Comi>,ani's' works, as 

^^^ recommended by the Board thirty-nine yeai-s ago, even if they had 

I lioen paid ton per cent., instead of the average five per cent, which 

I they were then receiving on tlieircapitol ex^jonded of about 6,000,000/. ! 

^^B How many lives, to say nothing of property, would have been saved 

^^H in London if there bad been, as at Manchester, hydrants everywhere, 

^^^ enabling water to be thrawn on each fii-e as it broke out, in one-third 

I lesH time on the average than by the best managed and speediest fire- 
engines I How much more of tempei'ance might there not have been if, 

■ instead of water fi-om a foul cistern, often with an iridescent scui 

^^^L pulaive to the thirstiest, eveiy inhabitant could at any hour have drawn, 

^^^1 from a tap in the house, water clear and piu-e straight from the main 
^^^M The Metropolitan Local Management Act established a represen- 

^^H tative body to deal with tbe largo but urgent question of the sewerage 

^^H of the metropotiF, It did bo on the basis of the old Vestry Act 
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land tbe result was exactly what I predicted in the Houeo of Com- 
iB during the <!i£cuasion of the Bill, 

The new Boiird, for the chairmanship of which I Wns vainly 
by Lord Palmeraton'a Cuhinet to become a candidate, proceetled 
to construct as soon as their engineei-, Mr. Eozalgette, had completed 
the designs for them, the gigantic intercepting sewers for i-ainfall as 
woU as sewage, with pumping engines and outfalls near Barking ; 
enormously costly, and as unsatisfactory as costly, in their construction 
and working. The frequent occurrence of disastrous floods in London 
south of the Thames since their completion, and the fouling of that 
noble river for miles below London, in compensation, 1 suppose, for 
purification effected above by these colossal works, would atone bo 
iclusive as to the erroneous principle on which they were planned. 
3Sj \a.be gifted friend, distinguished both in literature and science, Mr. 
[iP. 0. Ward, an active but too little heeded member of the last Com- 
Btiseion of Sewers, when protesting against the idea of intercepting, 
along with the sewage pi-oper, all the rainfall descending on the surface 
of the metropolis, and at great cost pumping much of it into the 
Thames below London, tersely set forth the right principle in words 
which daierve to l-ecome proverbial ; ■ The rainfall to the river, the 
sewage to the soil.' 

The govomiog liody at Paris has recognised this tinitli, and, in 
irdaucB with a, mo^t able and exhaustive i'e|)Ort from M. Millet, 
tfafiir chief engineer, has been for some littlo timo acting on it in the 
plains of Genevilliers ; so as not only, aa I have seen on the spot, to 
purify the great volume of sewer water already conducted thither as the 
precursor of much more, but abo at the same time to fertilise with it a 
lai-g© tract of market garden, which filtei's the sewer water on its way 
to its final discharge, clear and bright into the Seine. Though at my 
firet visit in 1834 Paiis had the roughest granite paved roadways, 
Ith hardly any sepai'ate footways in the ati-eets, and scjircoly a single 
house-drain, Paris will, I expect, before long be its superior 
London in its subterranean aa it has for some time been in its nurface 
igoments. The scwere and house-di-ains will be as much better 
there be its streets and i-oaJs in respect of sraoothnesa, 
ing and watering have for some timo been. I have been told that 
'lin also, profiting, aa the Board of Works has not, by the publi- 
Ltions of the Ci-st Board of Health, will before very lung sui-pass 
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I^ndon in its sanitary arrangements, in its water supply at constant 
preasiire, in its hydi-ants, in its house drainage and street sewerage, 
and in the profitable use, instead of the noxious deposit, of the newage. 

The undiminished — indeed, for more than a decade, the slightly 
iccreat^ — mortality of the metropolis, after the great sums expended 
in it upon house-drains and seweni since 1854, affords melancholy 
proof, apart from the t«&tiniony of oui' noses, that many of these new 
house-di'ains and aewera have not been constructed upon the self- 
cleansing principle Buccesaf iilly adopted years iigo, at very moderate 
cost, in many provincial towns, with large reductions, when thdr 
water supply was good also, in their previous mortality and sickness. 
The mortality in Dover, for instance, was brought down to 14 per 
1,000, nioi-e than a third below that of London ; in Croydon, Salis- 
bury, and Bedford it has been brought down to two-thirds of their 
previous rata ; in all much below Loudon, and in all with correspond- 
ing reduction in the amount of sickness. 

But what was to be expected fi-om a Baird elected by such bodies 
as too many of the metropolitan vestries 1 I have some recollection 
still of the curious administi-ative acts of the vestries of Marylebone 
and St. Panci-os, of which I became cognisant as eecretarj- to the 
Metropolitdtn Board and chairman of the Metro{iolitan Commission 
of Sewers before representing that borough. I well i-emember the 
interest at that time taken by them in Imperial politics, and their 
constant discussions upon the foreign and domestic jtolicy of the 
Ministry; and also their contemporaneous — 1 suppose I must notaay 
consequent — costly mismanagement of their parochial workhouses, 
burying-grouuds, and schools. Some of these facts may probably have 
been in Mr. Charles Dickens's mind when be so happily described the 
Metropolitan Local Management Act as ' an Act for the moi-e com- 
plete vestralisatiou of the Metropolis.' 

I have mentioned the costly mismanagement of the sewers of the 
Metropolitan Board of "Works under that Act. But all oxperienco 
baa confirmed the trutli of the principle laid down as long ago as 1842 
by Mr. Chadwick, that the best-planned sewers and house-drainB of 
the most approved form and best mateiials, without an adequate and 
constant supply of water, would become in dry weather merely elon- 
gated retorts for the generation and diffusion of noxious gases ; that 
on the other hand, a large water supply without good drains and 
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ITS would rendei' the site of most towns un wholesomely damp, and 
of aome quile marshy ; that in the case of the pooi'Cr dwellings, inter- 
mittent water supply, from however pure a somve, means contaminated 
supply, owing to its stsgnatioa in foul cisterns and decaying waterbutte, 
rendering it hopelessly unpalatable to drink ; that therefore both good 
Bewers and good water supply are alike requisite ; that e^ich is indis- 
pensable to the other's satis&ctory action ; and that no town could be 
considered in a propersanitaiy state while either wasgrosiJy defective. 
This point 1 must presently recur to. T will now shortly review the 
general course of sanitary legislation and adiiiiuistrntion in the last 
r Quarter of a century, and describe the statutory powers and depart- 
r nental arrangements under which tbo Government pi'epai'ed to net. 

AfW the supersession of the first Board of Health, the Board 
I- completely changed its character, which could hardly be otherwise 
D retrogi-ade, when Sir B. Hall, one of the most persistent and for- 
]-. teidable of the first Board's opponents, was placed at its head. In 
I 1858 the Board was completely abolished, and most of what sanitary 
• work the Oovemmont still imdortook was made over to the Home 
X, which had a new special Local Government Department estab- 
lished in it; certain duties biing tissigned, however, to the Privy 
Council, to which Mr, Simon, the medical officer of the last Board of 
Health, was transferred when it expired. 

A. vaiiety of Acts, more or less comprehensive, dealing with sani- 
I 'teiy matters, were passed at intervals, unconnected, and with pro- 
I Visions sometimea almost, if not quite, conflicting here and there, never 
} faftving had their mutual i-elation carefully considered. These Act.s 
I left action under them a matter of extreme difficulty and complication; 
I I know from having with vaiiod success sometimes tried, and 
i> much oftoner wished, to act under them. For the eiecution of sani- 
Itery works, however pressingly needed, was hampered with many 
Llogal difficulties, and involved often con.siderablo risk to the authori- 
B who undertook the responsibility of ordering them. I remember 
lea one occasion being, with the Vice-Chairman of my Board of Guar- 
is, surcharged, I believe rightfully, by the auditor 2001., the cost of 
e undeniably urgent works, which we got executed in a village 
f when cholera had actually broken out in a not very distant market 
I town in our Ifnion. Moat complicated points of various kinds arose 
\ «nt of this case, and it was a long while before the surcharge waa 
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finally remitted Ijy tLe Board al>ore, and tLe question decidt^ 
whethei- the pftriwh or unioa should pay the money instead of us. The 
piralyjung influence of such a surcharge upon hU sanitiiry eflbrt*, 
■whei«ver it bocume known, mny easily be imngined. 

In 1869 the Royal Sanitary Commission of inquiry was appointed ; 
and, after taking mach evidence, made most valuab'e I'eporU, uiion 
tfao practical iccom men diU ions in which, and espci:!!!!!/ upon tiie most 
important of thom, siibsc<jui?ut sanitary Ic^iitlatiou wna mainly, 
though unfortunately not quite without exception, based : that re- 
commendation being, that there should be one Local Authority for 
all public health piu^o.es in every plac?, so that no local area should 
he without such a one, or have more than one, 

'In 1871 the Local Government Board,' ns it stated in its 
Eighth Annua] Report (1678, cxxviii.), 'was established, and the 
powera and duties of the Poor Law Board under the Poor Law Acta, 
of the Secretary of State under the Registration Acts, the various 
Sanitary Acta, and the Local Taxation Return Act, and of the Privy 
Council under the Pi'evi'ntion of Diseases and the Vaccination Acts, 
were transfen-ed to tiic now Board thus ci-eated, while in the following 
years the powers and duties of the Board of Ti-ade under the Alkali 
Acta and the MetroiJolLs Water Acts, and of the Secretary of State 
under the Highways and Turnpikes Act*, were in like manner trans- 
ferred to the Department, 

' In 1872 the whole country was, by an Act pSLsaed at the instance 
of the then Pre.sident of the Board, divided into urban and rural 
Sanitary Diati'icta, niid eiuAi district was placed under the jui-isdiction 
of one Sanitary Authority and one only, and provision made for the 
establishment of a Pott Sanitaiy AnLhority for every ]»rt in England 
and AVnlea. 

' In 1S75 a mcasoi-o prepared by us was passed for consolidating 
the whole of tbe sanitary laws into a single Statute, thus reducing 
into a methodical and complete whole provLuoud wliich hitherto had 
been scattered over no lefs than twenty-two separate Acts of Par- 
liament, 

'In 1877 we issued complete sets of model hy-lawa, relating to 
almost all the vaiious mattera which local antboritiea are empowered 
to regtddtc by bylaws undtvihe provisions of the sanitoiy law, 

' Thus it Miill bo seen that during the last seven years a single cen- 
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lI anthoiity liiis )>eeii eatablialied and oi^niscd for giiperin tending 
the administration of the laws rolnting to the public henltfa, ]ioor 
rolifef, local government, aud local taxation. 

' Secondly, that the eatiro counti-y Las been divided into Sanitary 
DiEtricta, and a local authority for sanitary paqKKea established for 
every district, so that no area ia now without such an aatliority, or has 
more than one. 

' Thirilly, that the sanitary law has been amended aud reduced 
into methodical foriu for the guidance of the several Sanitary Authori- 
ties referred to ; and 

' Fouilhly, that they have boPn hupjilied with a code of subsidiary 
regulations, which, when adopted, will enable them to give full effect 
to tho more gene:-al provisions of the law.' 

The value of the service thua rendered to sanitary refonn by the con- 
solidation of statutes aud iinilication of authority can only be adequntely 
appreciated by those who, like myself, had been for years practically 
engaged in ti-jing to promote and enforce it in a district under some of 
the twenty-two sanitary statutes above mentioned, mostly paa-«d in 
the previous ijiiarter of a century, with some of their clauses left still 
valid, some half, some wholly, repealed or superseded. Still to this valu- 
able consolidation and unification there have been, even quite recently, 
several unfortunate and decidedly retrograde exceptions, which would 
be unaccountable, btit for the tendency in every Goverament depart- 
ment always eagerly to graap at fro.-h powers and reluctantly to re- 
linquish any once possessed. Thua we find that while according to 
obvious analogy, and in conformity with the recommendations of the 
Royal Sanitary Commission, all tho control of dairies ought to have 
been vested in tho Local Government Board, by the Contagious 
Diaea3es(Animala) Actof 1878 it was given to the Privy Council. As 
1 most earnestly pressed the necessity of such a measure upon the 
Government on behalf of the Central Cluimber of Agriculture of 
which I was chairman, and on liehalf of almost every provincial 
chambei' besides, it was not for mo to place additional difficulties in 
tho way of a mensuro in conformity with the sound principle* of imli- 
tieal economy and of physiological science, by objecting to the au- 
thority pi'opoied by Government, howeverillBclected.when the Bill waa 
Tehemently opposed on the calumnious plea of ita being protectionist 
legislation. As I said at the time, having been a consistent free trader 
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from my youth, all ve wanted for the Britiiih fai'mer was protoc- 
tioQ from foreign contaj^on, not foreign competition, which the free 
admission of dead meat already secured for the consumer. As 
stated above, the assignment of any jiiriediction over dailies to the 
Privy Council ia contrary to sound principle. And for this the late 
Government was i-esponsilile. But under the present Government 
we find that by the Merchant Seamen's Act just passed, the 
by-laws for lodglng-hoiiGes for sailors are to be approved by the 
Board of Trade, while the regidation of all other lod^^ing-houses, 
whether in ports or inland towns, comes, like other SHnitnry matters, 
under the Local Government Board. Ho much for I'etro^'ade sanitary 
legtslntion up to the present day. 

I now come to retrograde administration, of which signal instances 
are afforded by both the Inte and present Ciovemmonts in their treat- 
ment of the water supply of the metropolis. 

As the recently established Local GoveiiimeDt Board had stated in 
their eighth report already mentioned, they had a sanitary division in 
that department withsanitarydutiesaudofficei's— medical, engineering, 
and others — transferred to it from other Government departments. 
This sanitary staff was costly indeed in salaries, but cheap in proportion 
to the high (]uali£catioiis of ilemembers fordoalingwith all kinds of 
sanitary questions. It comprised a chief engineer, Mr. R. Bawlinson, 
C.B., who is a member of the Council of the Institute of Civil Engi- 
neers, and bad distinguished himself as a specialist in dealing with 
water supplies. He bad in 1647 proposed to take the watei' from 
Bala Liake to Liverpool, and had afterwards been a member of a Com- 
mission of Enquiiy into the London Water Companies. He hod, 
moreover, taken a leading part in advising the authorities of aevetal 
towns about the purchase of works from ti-ading companies so as to 
make them public instead of private concerns, which had been accom- 
plished to the general satisfaction of the inhabitants. The Depart- 
ment had further the advantage of comprising an able watei" examiner, 
and also on auditor of the Wat^' Companies' expenditure, both sjteci- 
ally for the metropolis. At the head of the Local Government Board 
there was a gentleman not originally known for any special sanitary 
work, but who bad while there go much of it passing under liLi general 
superintendence, that with his buainessliko (jualitics he could not 
have helped becoming tolerably convereant with sanitary questions. 
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Br, the question of protection from fire in London, necesaaiily 
colving that of the water supply, had been recently carefully examined 
and conaidei-ed by a Committeeof the Society of Arts, to which geverftl 
of the officers of hia department had, with leave from the Pi-eaident, 
given valuable information. On the ropiortof that Committee a Bill had 
been drawn and proposed by some private membera, which had been seen 
and in its main principles approved by him. He and his Department 
were, therefore, to a certain degree prepared to deal with the ques- 
tion. It wafl not, however, to the Local Government Boafd and Mr. 
Sclater-Booth, but to the Home Office and Sir Richard Cross, that the 
question was to he confided — a minister, indeed, of remarkable industry 
and unquestionable ability, of which he had recently given signal 
proof in his measure satisfactorily adjusting the legal relations be- 
tween employers and servante. But he bad neitbef the siiecial 
knowledge himself requisite for dealing with the very special question 
which he unfortunately undertook, nor could he any longer find, in 
the Home Office, officials practically conversant with such matters to 
help him. But before describing or discussing his {aa it proved) very 
unsuccessful course of proceeding, I must be allowed to give a further 
illnstration, without at all disparaging the high qualities of our states- 
men, of the way in which the public service often suffers, both from 
departments being assigned to the wi^ng men and from busineas being 
allotted to the wrong departments. There was a right honourable 
gentleman in Mr. Gladstone's last Government, a man of science, and 
indeed a specialist in sanitary knowledge. For as a member of the 
Commission for Enquiry into the Health of Towns, he had written a 
most able i-eport on the Sanitary Condition of Lancashiiw ; and on 
account of his special knowledge he hadbeen placed in tlie chair of the 
Select Committee on the great scheme for supplying Manchester 
with water fiom Thirlmere. The Local Government Board required 
an able man conversant with sanitary matters, as several sanitary 
queetions were urgently demanding solution. The Foreign Secretary 
had while in opjKJsition called the attention of the House of Lords to 
the state of the water supply of the metropolis, and the late Pi-ime 
Minister had a few years before eloquently and justly dwelt on the 
great national importance of sanitary reform ; indeed, its powerful 
influence, direct and indirect, on the pauperism alone of tlie country, 
not to mention anything else, is undeniable. Here, one should have 
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tboitglit, was obviously tlie riglit man for the place. But iio, Pro- 
feseor Flayfair, wLo Iiad bad no special training for the Chairauinship of 
CominiUees, vas put thero ; and Mr. Doison, coaversant witb tts duties, 
having held the post before, but who^e name is, I believe, nukaown 
in connection with sanitaiy work, was placed in the department where, 
with very slight exceptions, nil the Central Govormnent's sanitary 
work has recently been concentrated. Still, being so able a man as 
to be put into the Cabinet, with the aid of a permanent staS* under him 
BO thoroughly conversant with the water qiieation, he would probably 
have dealt satiafaotorily with it. But no, the new Home Secretary, 
an undeniably very powerful speaker, though destitute I believe of any 
epecial sanitary knowledge, and certainly of any previously adminis- 
trative experience, for he was only a law oflicer of the Crown under 
Mr. Gladstone's last Govcrnraent, followed his predeceasor'a example, 
and took the question into his own hands. 

As great general principles ara involved in the case of the Metro- 
politan Water Supply, which are also involved on a less extensive 
scale in the cases of many much smaller towns in connexion with 
public services of that or analt^ns kinds — those, that is, where the 
particular service or supply rendered has only a local as distin- 
guished from a general value — I may, perhaps, be allowed to state the 
views which I have long entertained upon them. 

I said, in my lecture at Plymouth in 1845, 'In cases where, 
for the supply of a limited because merely local demand, the fixed 
capital investetl benrs a voiy large proportion to what is called repi^o- 
ductive or circulating capital, no effectual competition can take place. 
Unless the exorbitant charges provoke, or the exorbitant profits 
tempt, some other party to contend with the original one for the occu- 
pation of the whole or a part of a field not largo enough for two, Uie 
monopoly is complete, limited only by the willingness of the pnblic to 
consume at the rate chatted, and by the dread of the establishment of 
a rival party. As the probability of this latter occurrence varies, so 
will the prices; they will fall when the danger is imminent, and be 
slowly raised as it subsides. If another capital is Invested, for a time 
competition is sharp ; but befoi'e long the two parties find it their 
interest to coalesce, and to charge the public for a supply produced by 
the application of two fixed capitals, where one would have sufficed 
for the work, as high a price, on the same principle and subject to 
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B same liitiLtaLioiiB only, aa those whiuh affected the returns upon 
file origmal capital.' 

Therefore, na I said in my address to the Statistical Section of the 
Btitish Association in 1877, ' The gas and waterworks of the smallest 
town or \Tllage, with a plant of less than 1,000/., would have, and 
ought to be ti-eated as having, a monopoly; becaose the whole value of 
the water and the greater part of that of the gas supplied depends 
upon ita position, and the greater part of the cost of supplying it con- 
sista in the interest on the cnjiitil invested in the fixed and permanent 
works. The water, which is to be had for nothing but the trouble of 
dipping for it in the brook below, derives its whole value from the 
convenience of its position in the waterpipe, which brings it into the 
house from the reservoir or forcing-pump. The value of the Bervice 
F a coach or omnibus depends equally on its localisation ; it, like a 
Inilway, takes people who want to go from some particular place to 
me other. But then the cost of its serviee conRiats chiefly in circii- 
■r easily transferable capital in the shape of the vehicle, horses, 
md harness, equally available at a Blight expense to render similar 
■ elsewhere; whereas the materials of the reservoirs and the 
mping ongiucs and pipes in the case of wateni'orks would only, if 

a pro- 



9 at all, be s 



a expense very hea\-y ii 



Qsferable elsewher 
n to the concer 
I further said, in my lecture in 184-'>, speaking of the abstract 
iuciples on which, in cases where the field woa quite oi)?n and the 
r water com^iany had under legid sanction occupied the ground, 
I'On the whole, it seems to me that the neceasary works for similar 

■ fnrposes are best constructed by individuals or companies — for the 
a of self-interest will induce them to do it better and more watch- 

■ fillly — with a monopoly granted to them for a certain time on certain 
; after which the works themselves should revert to the town, 

r become purchasable by the town for a certain amount ; that after- 
i they should either be managed by the corjwration, or, better 
I, be let by public auction by the eoqwration to parties, either 
■ith certain iixed conditions attached to thetn at an annual rent to 
i decided by competition, or else he let at a fixed rent to whatever 
y will undertake to guarantee the cheapest and best supply to the 
Thrae systems seem to me to combine, to the greatest degree 
icticable, the enei-gy and economy observable in undertakings 



carried on by interested parties as compared with public bodiee, with 
due security from the unreasonable chai^gee ov niinoua and wasteful 
competition of eom]>anies or individuals undertaking for profit works 
which are too important to the public, and at the same time too 
much monopolies in their natui-o to l>e advantageously entniatfld 
unreservedly and fov ever to interested parties.' 

Such were and ai-e my abstract opinions ujwn the question. I 
said at Plymouth, three years ago, that practically ' The sound view 
with regard to these tjiiestion.'s of local jiublic service and supply 
would seem to be that long ago indicated by Mr. Chadwick- — namely, 
that they should be recognised as, in their nature, monopohes, but, aa 
3ucb, considered to be the property of the public, to be alienated 
in part for a time, or retained in their own hands by the Stat« or 
local authorities, as may seem most for the public advantage. That 
this view is gaining more and more acceptance is evident from the 
number of munioipalitiee which have already either set up for them- 
selves, or have bought from theii" original proprietor, the waterworks 
and the gasworks of their towns, and are working them for the 
benefit of the inhabitants. Some have already done this with one or 
both for many yeara ; many more are taking steps to do bo ; and the 
Metropolitan Board of Works have now for iKiuie time Ijeen wisely 
contemplating buying up both the water and gna works of the metro- 
poUs, and consolidating under one management what now occupies 
the staffs of a number of companies. The very able report jiresented 
to the House of Commons by tbe Committee under the efficient chair- 
manship of Sir H. Selwin-Ibbeteon, after taking evidence for two 
Beasions ou the subject of the fire brigade of the metropolis, gives, in my 
opinion, conclusive reasons in favour of ite various recommendations 
— the most material of them being that the Metroiwlitan Board of 
Works should purchase all the waterworks within its district, estab- 
lish a constant supply at high pressure, and place hydrants all over 
London, putting the duty of extinguishing fires in the hands of the 
police, with a special superintendent and a special staff to attend par- 
ticularly to this new branch of pohce work.' 

This general view the late Government seems to have adopted, 
and the present one also, to a certain extent, judging by the report 
carried by the Home Scci^taiy in the Select Committee the other day ; 
though the two Governments seem to have differed considerably as to 
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} principles on which the compejiBation (if fmy) to the compiuues 
sbould be based, and els to the compoaitioa of the body or trust to 
whom the making of the arrangement should be confided. 

1^6 former Home Secretary bad intimated tbut n great amount 
of capitrtl would have to be raised for the purchase, from which it 
wnB naturally inferred that there would be an augmentation of 
charges on the ratepayers. But the evidence of poor Mr. Edmund 
Smith, bis own valuer, a man of remarkable integrity and ability, 
much esteemed and much regretted by the department which he had 
served, showed that this view was quite wrong, and that the view 
stated by the Committee of the Society of Ai-ta was quite right ; that 
not one shilUng of capital would be requirerl for the purpose ; but 
that, on the contrary, the ratepayers would secure from the unifica- 
tion of administration, and from discontinuing the use of the less 
advantageously circumstanced of the existing companies' works, an 
aimual gain of at least 170,000?., or far more accoi-ding to the Cora- 
■Dittee of the Society of Arts. I may add that much of this, after 
IMying tbe companies compeusation for their prospective advantages, 
would be applicable at once to hydranting the streets and other much 
needed impixivenientH. The other greiit error, eqiuiUy maintained 
by the present Home Secretary, was that the sale price of the com- 
panies' shai-es on the Stock Exchauge should be a basis of the piu'- 
chase, which spread abroad the idea that as they went up in the 
market the increased price would somehow or other come out of the 
ratepayers' pockets. But in the purchases which had given sati»- 
(nction to the provincial authorities no such basis was adopted ; and 
the reason that the sale price in the market is that which the 
who ai-e obliged to sell must take, not the price which the great 
irity, who were permanent investors, would accept — as Sir E. 
Bckett, in his most able speech, conclusively showed. Besides, the 
e price on the Stock Eichango may be dexterously rigged, as it b 
Eoilted, for a. pui-pose. The sale price of an imdertaking, such aa that 
water companies, is determined in practice, after adding the 
sation for prosjiective advantages, forced sale, &c., by their 
^TOrage net income or dividend, which, in this case could not be 
ilflified, being subjected to the strictest scrutiny by a Government 
tor- No doubt the shares i-ose at the probable prospect of obtain- 
I public security. But this did not come out of the ratepayers 
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pockets. If, instoud of the two Home Secretaries, quite unnocuH- 
tumed to audi tranaactionB, the question had been put into the hands 
of the late or tLe prpseut head of tho Local Government Board, he 
would of course have consulted the chief officers of his department ns 
to the usual practice, and the matter would have been probably 
settled before now, and an increased chatgeability, which Mr. Smith 
showed was accruing at the rate of full a million a year, or near 
3,000^. a day, would have been arrested. I am not defending the 
exact arrangement proposed by Sir E. Cross and Mr. E. J. Smith. 
I do not know enough of the details to give any positive opinion 
upon the subject. I am only contending thiit though, ns I think 
I have shown, it was imdertaken by the wrong minister at tho head 
of the wrong department, it did not deserve the outcry raised against 
it. And I contenil, further, that it is most desirable for some 
reasonable arrangement to be speedily come to, far more in the 
interest of the inhabitants of London than of the companies, whose 
gains will increase largely with delay ; unless, indeed, a new principle 
of dealing with propei'ty generally is adopted by the Legislature. 
The language of the report carried by the present Home Secretary 
in the Select Committee of the House of Commons, has ab-eady 
inspired some holders of shares in undertakings embarked in on the 
faith of Parliament with much of the distrust, with which more than 
one measure proposed by the Government during last session has 
notoriously inspired many landowners in Great Britain lis well as 
Ireland ; diseoumging the further investment of capital either in the 
improvement or in the purchase of land. Capital, it has been well 
obseiTed, is one of the shyest and most timid of creatures, and at 
the same time so subtle that there is no restraining its flight when 
once alarmed. 

On the principles laid down by the first Board of Health, various 
water ajid gas works have )jeen purchased by the local authorities of 
various towns, and usually to the general satisfaction of the inhabi- 
tant ; the better security thus permanently obtained by the com- 
panies for their income helping to render them willing to accept 
reasonable terms. 

The Home Secretai-y oppose,! a resolution for any declai-ation of 
terms of purchase, and declines altogether, on the part of the Govern- 
ment, to undertake the tiiak of settling the question. And to whom 
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does ]]0 [iropose to entrust itt To a trust composeil of roiircsenta- 
tivea (1) of the Metropolitan Board of Works, (2) of tho Corporation 
of tho Citv of London, and (3) of other local representatives of tho 
metropolitan area. Let us t*ke them semtim : ( I ) the Metropolitan 
Board of Works, of whose 'costly mianianageiiieBt ' I spoke at 
Plymouth three years ago, and have given some instances to-Jay ; 
whose pro]josttls with I'egard to water supply biid baen rejected by the 
Select Committee on the Fire Brigade as wast*>ful and ineffective ; 
whose finance, as displayed before this very Water Committee, hod 
been proved to be unsound, and their leading witness absurd ; (2) the 
City Corporation, whose views also were shown by Sir E. Beckett to 
be unsound ; and (3) lastly the metropolitan parish vestn'es, of whose 
incapacity for such a task I have abroody spoken. 

The boJy proposed ia unfit itself t« make the bargain, in the 

first instance, and to complete the arrangements for the constant 

supply and bydranting, from its confessed want of the very pperial 

|. knowledge required in this difficult and important task; and such 

I body would bo very unlikely, judging from esjterience in analogous 

neea, to be inSuenced in tho choice of its professional guides in 

I Uie matter by Houud Juiigment and public spirit alor.e. These are 

I obvious reasons for the devolution of this merely temporary duty to 

PiBinne one, two, or three jiersons appointed by the Crown, and selected 

I •(! hoc on the rcspansibility of the Government. The appointment of 

k practical dictator for a short time to act in a particular crisis ba^ 

K^t been unknovi'n mider republican governments, ancient and 

lodern. Of course it is verj' easy and popiUar to profess implicit 

I local self-government, the principles of which I have of 

e yoare constantly found myself pleading in vain against the cen- 

['tmlising action of successive bureaucratic ministries. It is easy and 

^ulur to devolve upon the jiarticular representatives who happen to 

a cboaen in a particnlai- yc.'u- by different representjitive bodies, 

bemselves elected by the ratepayers of the metropolis, the resjwDsi- 

Ulity of making arrangements deeply affecting for better or for ivoi'so 

] permanent interests of t'le inhabitants ; of concIu<Iing a bargain 

Wrmanently pledging rates amounting to hundreds of thousands of 

Baonnds a year, and consequently equivalent to many millions of 

gapital. But this seems to me to be only shabbily shirking a difficult 

ind ungrateful task to the probable detriment of the metro]xiIis for 



many generations to come. I have always contended, along with 
those who have given most attention to such administrative and 
economical qitestionB, that some control on the part of a central 
authority over the acta of the elected authority for the time being in 
any locality {a control genemlly undesirable, when oidy the expendi- 
ture of the year's income is concerned), liecomes not merely jiiBtiSablo 
bat desirable when the liabilities contracted ore to burden the rate- 
payers of the future. Waste of the year's lates brings its punishment 
on those who have incuiTed it. Permanent obligations improvidently 
contracted punish unborn generations for the mistakes made in the 
choice of representatives in a single mduclcy year. This is unavoid- 
able in the case of Farlinmentary elections. But there geoms no 
adequate reason for extending the risk unchecked further than can 
be helped, e-specially in a case like the present, when it is neither 
called for nor expected by the inhabitants of London geneiully. 

The other question is whether it can be right in principle, or 
probably successful in operation, that such a body as 1ms been pro- 
posed should be charged with the permanent management of the 
water supply of London ; or that this duty should be kept qnite 
eeparate fivm the management either of the sewers and gas-pipes 
wndei^round, or of the roadways and pnvementa on the surface 1 

The fact is sanitary science may bo said to have done its work, 
and the reward of conformity to its dictates baa been reaped 
wherever they have been faithfully followed. It is legislation, or 
rather the ndminiBtmtion of bodies acting under legislative authority, 
that 18 really in default. 

To begin with the management of the metropolis. Notwitb 
standing the considerable amendments some of us get made in thb 
Metropolitan Local Management Bill, I said on tlio third reading 
that I had no hope of its affording a wbe, efficient, and economical 
Kystem of local administmtion. In saying this I had particnlai" 
regard to its rcrersal of Lord Carlisle's enlightened (wlicy of consoli- 
dation by the establishment of thirty-six new district authorities 
— all placed under the new Metropolitan Board indeed, which was 
chai)^ with the main drainage of the metropolis, but each having 
the separate control of the street and hoiise drains in its own district. 
I had previously urged that this gi'eat multiplication of separata 
engineering etaSa yas a most retn^^de step, and would at once add 
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hi^y to aggi-egnte cost while diminishing effideocy ; that the officers 
nnder theae nomerous nuthoritiea would probably be overpaid for the 
work they did, tmderpaid for the work they had to do — work 
leqniring a skill and high character in those charged with its superin- 
tendence, to secure which, in its chief officers, adequate Balariea could 
scarcely be afforded by each of the thirty-eis separate authorities. I 
had nrgeil that, ealaiies apart, the inconvenience of more than ever 
subdividing the area of Hdmini-utration, and placing each su1>di vision 
under separate authority, wouhi be much aggravated by their boun- 
daries following the ancient parochial lines di^awn without reference 
to the kiy of the ground ; much difficulty and delay in the co-operation 
desirable within the same natural drainage area being unavoidable, 
even when mntual jealousy accorded any at all. Instances were 
known in the case of the seven old Commissiona, where tai^ sewers 
belonging to one Commission above were made to discharge into small 
1 belonging to another l>eIow, and even where the aewage was 
LJurited (it could not be persuaded) to flow up hill. 

I e&meatly pressed, therefore, that if the work, which the late 

f €!rown-Bppointed Commiasionei-a bad uot at all despaired of carrying 

['Oil successfully with the aid of a competent staff, was thought too 

L jncch for the new Representative Board to undertake, the right 

3 to divide London into two independent divisions, north 

pand south of the Thames, each complete in itself with its unity of 

Ktion unimpaired. But no heed was given to my representations 

a. Parliament or to those of the sanitary reformers outside, though 

l-ftninded on years of practical experience : for they were imacceptiihle 

I. to the vesti-ies, whose influence, joined to that of other interested 

■'parties, was then paramount. Tlie measure was passed accordingly, 

l^aaJtered in itA main features, with the consequences which wo have 

Several greatly im|)roTed communications, indeed, and a 

Lnd work, the Thames Embankment, have been completed, at great, 

D informed undue, expense by the MetropoUtnn Board. But 

Y found an ordnance map, and subterranean survey, finished with 

e lines of existing sewei's and the levels of the streets marked upon 

tftni trial-works established for testing the best sizes for houae- 

9 and sewers, the best mode of utilising sewage for agriculture, 

Ih, so as to enable them to carry on vigorously the system inaugurated 

y their predecessors. Neither the Metropolitan Board nor the thirty- 
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six Tastiy boards hikTe turned what they found prepared to much 
account. I have iili-oady spoken of the former's enormausly costly 
mistake of the gi;^aiitic outfall sewers and their huge pumping engines. 
Tliey have further made some 150 miSei of main sewers, reported to 
be mostly sewers of deposit, only relieved by costly flushing which 
a self-cleansing system would have rendered unnecessary. After 
nearly a quai'tor of a century's experience of that Board, nnd of the 
thirty-six district authorities or vestrie*, we do not find the moi-tality 
diminished iit nil as it ought to Ije ; we do not find the streets as much 
sweeter as they ought to l>e ; we do not find their surfiice cither as 
smooth or as clem as it onght to be, and as it la at Piiris ; we do not 
find the houae-drainage aa much improved as it ought to Ix-. Not 
only do wo heiir of inony private housoa of the rich and very many 
more of the poor, but latterly of several public offices, as hcing Tnuch 
tainted with sewer gas. Not only the long notoriously pealifeioua 
War-office, but oven the stntely new offices, are in disgi'acefuliy 
bad sanitary condition. At the Institute of Civil Engineers the 
chief engineer of the Local Government Board recently .stated that no 
new public building in Great Britain could lie in worse s.nnitniy 
condition than was the office of his department ; that the bteuch 
in some parts of it wns sometimes hon'ible ; that Recording to a 
report in his possession the sewers of "Wliitehall, Downing Street, 
Great George Sti-eet, and Victoria Street were fiat-bottomed, never 
flushed, had a deposit of more than fifteen incbes in them, and yet 
were unvenlihited. An excess of some seventeen thousand pre- 
ventable deaths annually, about a hundred fires allowed to become 
sei-ious and some twenty pei-sons burnt alive for want of a system of 
hydiimta under constant-pi-easure, ai'e the penalties of this mismn.nage- 
ment. And yet, as we householders know too well, the rates have 
much increa.sed and keep iocreaaing, being swelled by the interest 
yearly payable upon the large debt of the Metropolitan Board, 
which, already, before last year, exceeded ten millions. I do not say 
that they have done no good with all this money : but I affii-m none 
nearly commensurate with the cost, though the ]>reaent Home Secre- 
tary, with his luiual self-confidence, recently pronoancod the works 
of the Metropolitan Board to he " dirt clieap." 

In 1854, little more than half a year before my triumphant return 
for Marylebone, beating another liberal who had the enthusiastic 
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lapport of the vestries, I pnlilished a pamplilet on ' Representative 

■iXiOCftl Self-government for tlio Metropolis,' which wa.s fi'coly quoted 

B (luring the contest. I l>elieve, however, it gtiined me 

} votes than it lost me. As suhKequent experience anri roSec- 

httve only confirmed me in the main views therein set forth, I 

ink it not in«levant to repeat them here, feeling satisfied that the 

d aanitarr exiimple set by London is n serious Impediment to the 

r sound sanitjii? principles and practice, not only in this 

Sonntrj-, but throughout the civilised world; and further, that London 

1 Till not be much sanitarily improved until it has a better form of 

government. 

I wrote in 181)4, ' My present business is not with temporary pal- 
liatives, but with the redress of permanent grievances ; for which, in 
other cajiitals, redress may be obtained by means of didy empowered 
local authorities; but which, in Ijondon.even whenof the most trifling 
natures" (witness the Cab Act), ' can only bo dealt with at the cost of 
legislative and admiaisti'ative time and thought required for the in- 
teresta of an empire upon which tho sun never seta. No wonder that 
the inhabitants of the metroi>olis are dissatisfied with its p-.'esent state 
t md management. 

P ' Hence the various schemes propounded for the puiiiose, of which 
the most prominent are — 

'a. The creation of a vast Metropolitan Corporation, a seat in 
which, it is said, would be an honour not less worthy the ambition of 
onr gresteat merchant now-a-days than was a seat in the Corporation of 
the City in the days when nil London was comprised witliin its walls, 
' h. Tho erection of the several Metropolitan Boroughs into so many 
corporate towns, each with its own separate government, as if they 
were divided from each other by miles of intervening country, instead 
of by mere street ■crossings. 

' It soenu to me that, as perninncnt systems, these are open to un- 
ftnawerable objections. 

' The two first would lie representative, and so fai- primd facie 
would have the advantage of giving the inhabitants a government of 
their own choosing. But the first would establish at the very seat of 
the Imperial Government a representative assembly dclil>erating on 
the aiTaii's of two millions and a half of inhabitant-*, all living within 
ten miles of the sovereign's palace and of tho Houses of Parliament. 
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How far wonld it be safe to create a corporation representing a consti- 
tuency like tiiat of the Maryleljone Vestry, only t«n times as large, 
and admini£t«ring an income, as I have shown, of some million and & 
half aterling per annvun ) How fer would it I* safe to establish lui 
elective chief magiatrate, goTeming a iwpulation about equal to that 
of the kingdom of Deninarkj hut concentrated on some 120 square 
miles, inuteaJ of being spread over upwards of Ifi.OUOl' Both the 
income and population have largely increased since. ' Let the experi- 
ence of foreign capitals be some warning upon this point." The sno- 
ceos of the mob when they destroyed the ruilinga of Hyde Park has 
since proved that we need not look abixiad for warnings. 

' The second proposal, that of dividing London into several sepnrale 
towns, each with its separate corporation, certainly looks plausible 
enough. Some idea of ite ojieration, however, if applied to the present 
pai'Ochiol or parlianienbuy divisions, may be obtained by looking at 
the management of the sewM-nge of London, when under seven 
separate commissions.' Having already described this, I need nob 
repeat it. 

' What I have exemplified by the instance of the sewers, holds 
equally good of all structnral aiTaiigementH. t need not point out 
how large a proportion of metropolitan expenditure will relate to 
structural arrangements of various kinds, the improvement of 
thoroughfares, &c. ; while the results of the aoparute action of the City 
police force tend to show that the evil of divided management is 
not confined to structural ari-angements alone.' 

' I think wo njay therefore conclude that the second plan would 
work neither conveniently nor economically, while it would be open, 
though in a lesser degree of courae, to the objection of exposing the 
Government and the Legislature to the action of formidably powerful 
corporate bodies concentrated i-oiind their head -quarters.' 

' The question, therefore, still romains to be solved, what kind of 
representative CJovemment ought to be given to the inhabitants of 
London for the management of their local nfiairs 1 ' 

I then, after going at some length into the whole subject, sum- 
maiized my conclusions aa follows ; — 

1. That imperial interests render it undesirable for any one body 
to be invested with full municipal powers over the whole metropolis. 

2. That unity of municipal government being thus repudiated, the 
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division onght, for the wikc of vigour and nnity of action, to be one 
of fanctions and powers, lather than of areas of juriediction; in otlier 
words, that the different independent governing bodies tthould re- 
semble different committees of one municipality for the whole metro- 
polis, rather thnn be ee|iantte coipo rations, each with full mtmicipal 
powers over sections of tbo metropolis. 

, That, in the case of London, the two classes into which, as dia- 
(tngoiahed from other business not requiring unity of administinticn, 
municipal business naturally^dividea itself are, (!) tlie B<^ulation of 
Works, as of buildings, drainnge, the supply of water and gas, 
paving, tho maintenance and improvement of thoroughfares, bridges, 
Ae. ; and (2) the Government of Persons, including the administra- 
tion of civil find criminal justice, tho pursuit and punishment of ctimi- 
nalx, the management of prisons, the direction of the polioe force, and 
the maintenance of order and decorum. 

, That these different seta of functions should be performed by 
I -three separate administrative bodies, each of such bodies comprising, 
r In the first place, a certain propoi-tion of popular representatives, ire- 
r qaently elected ; and, in the second place, a certain proportion also of 
I more permanent and independent elements. 

. That these bodies should be diffei-ently constituted fi'om each 
other, with (1) different representative members, elected by differ- 
ently qualified constituencies fi-om diffei'ent arens of representation - 
uid with (2) different permanent members, differently chosen, and 
&om different classes. 

6. That, in the body having control over Works, the popular 

eotutituencies returning the first class of members should be divided 

according to the natural lay of the site of the metropolis, and should 

ooneist of the ratepayers ; that the constituency retm-ning the second 

i of memlxTs should be the ground lnn<llord8 and long lease- 

I holders; aJid that, in consideration of the small proportion of the 

inifltrative business to be transacted by the Board not immedi- 

I stely involving expenditure and taxation, the second class of members 

■.Aonld be much less numerous than the first, 

. That the proportion of voters to the inhabitants onght, in the 

e of the body charged with the government of Persons, to be much 

>T ; but thiit the proportion borne by the members returned by 

B constituency to the whole Board should be much smaller than in 
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the liist instance ; the proportion of buanesa iuTolving expenditure 
and taxation being in this case much lesa, the proportion of purely 
adininiatrativG and judicial bviEines.s much greater : and that, for the 
Bftme reaaon, the more permanent element, forming a majority of the 
Board, ought to be directly or indirectly appointed by the Slate. 

8. That it would be easy, and probably expedient also, under the 
actual circumstances of the metropolia, not to place the management 
of the Police force and the administration of the criminal and civil 
justice under the proposed Board, but to leave them, as now, under 
the control of the Jmperiul Government, That, not^rithstaniiing tlie 
reserve of these large functiooa, quite onougb of business for the em- 
ployment of the Board would remain in the i*egulation of prisons, 
lodging-houses, public conveyances, the hoiise- to- house visitation of 
the poor, and the financial business connected with the government 
of persons : but that in this case a lai^r proportion of the repre- 
sentative element should be introduced into the Booi-d, in considera- 
tion of this change in its duties. 

And now, h.^ving, I fear, exhausted your patience and spent nearly 
all my time on London, I have not much left for speaking about nani- 
taiy mnltars in provincial towns and cotintry lutrishes. With regard to 
the towns, I must repeat that all the best results have been obtained 
only whei-e the works both of Bewemgo and of water supply were 
complete, and this is far from being general. We find Manchester, 
for instance, with its admirable system of water supply on a public 
footing, has a liigh mortality, because, I am told, its bouse supply is 
e:xtensively deficient, and that it is in great measure acity of ' middens ' 
and oesspitu. Tlie tub, happily abolished there as a receptacle for clean 
water, yet as a receptacle for stagnant filth frequently, but not fre- 
quently enough carted away, takes the place far too often, both 
unwholesomely and expensively', of the self-cleansing house-drain 
through which the sewage begins to flow offas soon as it enters. 



In 1875 I moved for a Return of the sums spent on di-ainago .ind 
water supply in certain towns in Lancaehii*, and of the deaths from 
all. causes, and specially &-om zymotic disonsos, in the same years, 
and also of the duration of life of different classes in them, and in the 
county ofButland. I will read them shortly to you, with regard to 
Manchester only. 
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In the ten years fittm 186i-1873 : 





nnd K.v.n.«= 


Onwuioriraiiply 


Manchester spent . 


. 105,TS9?. 


863,544i. 


Rutland county spent 


1,864^. 


certainly nothing 



\ 



But the return in Hutland is incomplete aa to drainage, though the 
amount is stated to be very small. 
And there died : 

From all causes . . . 82,434 20,329 

Of zymotic diseases {more than /gth) -1,406 (less than ^yh) 075 

The average ages at death in the thirteen yeiirs from 1861-1873 : 

>Iuelicitvr linllanil 

Of the gentry and professional jicrsons and 

their families 44'6 48-1 

Of tmdesmen, Ac, and their families . 28-9 44-4 

Of labourers, mechanics, and servants, and 

their famUies 24-4 36-0 

I selected Rutland for comparison, knowing nothing about it 
I eicept that it was an agricultui-ol eoiinty so small that the informa- 
' tion would, I thought, be easily obtainable. 

To tnke another town. Those who know Birmingham and its 

oe rite, declare that there can be no other reason why, inst«a<l of 

( in 1,000 according to the last returns, its deaths should not be 

16 in 1,000, or even as low as they were several years at Dover, 14 

in 1,000, except the inhabitants' ignorance of the duties of self- 

[ eovemment : no reason why they should have an escess of 2,600 

de&tha above a healthy standard, except their neglect to proSt by the 

suiitary lesson afforded, according to the statement of the Medical 

Officer of Health, by two institutions dose to Birmingham. One of 

theee is for destitute children, where the death-rate was only 3 per 

1,000 ; less than a quarter, proliably, of that to be found among the 

ill-cared-for population of that dty, for whom the application of the 

■am« pi-inciples with the same results would »ave 1,600 children a 

year. The other excellent eiample is the prii-on, where (he officer in 

chaise stated that the death-rate among those who came in vtithout 

already developed disease was not more than 2 in 1,000. A similar 

rate in that unfortunate city would imply the saving of more than 

■ 2,000 deaths annually. The wage-class theie liavo had much sai<I to 



them by their leaders about the privilege of the franchise for them- 
Belvea and others, a privilege justly dear to the citizens of a free 
country. But I cannot help thinking that it would be better for them 
to seek not less eagerly the priTilc^ of living to their natural t^rin 
of life, with a corresponding extension of the duration of their working 
ability. The highest eloquence of one of their two right honourable 
membci'E, and the beat administrative skill of the other, might be 
profitably directed among other objects to such an application of 
sanitary principles as would bring the couditioa of their independent 
con-stitaentii' chiMren up to the level of that of panper children in n 
well-regulated institution, and afford their boueet constituents of the 
wage-class the same prospect of health and life es thieves have in a 
well-managed prison, or vagi-ants in a beggars' lod^g-house under 
Lord Shaftesbiiry'a Act. 

Kemmding yon tliat the mortality of children under five affords 
the best and most delicato test of the healthiness of a place, I must 
give you a few figures about the three towns of which I have been 
speaking — Loudon, Manchester, and Birmingham. 

LaiKlaD MuicliHlar Bkmingluiia 

Estimated population in the middle 

of the year 1877 . . . 3,533,484 359,213 377,436 
Deaths at alt ages ; 

Mortality per 1,000 living . 219 274 24-2 

Number registered . , . 77,449 9,810 9,10* 

Number if mortality had not ex- 
ceeded 17 in 1,000 living . 60,009 6,107 C,416 
Humhtr above the IieaUhy gtan- 
dard of 17 in 1,000 livin</ . 
Deaths of childi'en under five years of age : 
Deaths r^stered : 
Number .... 31,8 
Proportion per 1,000 living . 69-7 
Proportion to 100 deaths at 

all ages . . , , 41 

Number if general mortality were 
17 in 1,000 living, and the 
proportion to total deaths 
were 25 per cent. . . 15,017 1,5 

Jixcees of deaths regUtered over 

numier in preceding line . 16,972 2,4! 



17,380 3,703 2,6 



4,025 
831 



4,461 
84'1 
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^^H We have had eloquent declanmtion enough about the horrors of 

^^^B 'Was. Htill, along irith the teirible amount of sulTering and crime 
^^^1 -incident to it, no one can deny that war also colls forth in the noblei 
^^^B natnrea engaged in it Home of the finest qualities of man — patnotism, 
^^^L courage, endui'anco, self-denial, Belf-sacrifice—not to apeak of tbe lofty 
^^^B Christian heroism of men like Havelock. Tf ]>eacc has itn victories 
^^^F no les.4 than war, p«ice has its victims fiir more numerous than war. 
I For instance, the needletiB waste of life in the United Kingdom during 

the Crimean War, was many times greater than the loss of life in 
I that war — a waste accompanietl by the long traiik of physical, 

intellectual, moral, and eptritual evils involved in general degrada- 
tion. Ail experience shows that, as a rule, dirt, disease, and vice 
are concuri'cnt ; that, with rare exceptions, families cannot lodge like 
gs and live like Christians. 
With I'^ard to fi'esh legislation, the first Consolidated Sanitary 
I Act of 1875 seems to embody most, though not quite all, that is 
I Vftnted. The principle of distributing the cost of works, and eepe- 
[ cially of the smaller kind, over a aeries of yeara by the Improvement 
[ Sate, first sanctioned in the Metropolitan Sewere Act of 1848, has been 
F &r too little cncourt^ed or adopted. It may neeui rather complicated 
[ ftt firat, but we foim<l by the aid of tables it was easily worked, and it 
y averted, to a gi-eat extent, difficult and intricate quoationa 
F ownerahip as regarded chargeability lor such works, since the 
BCnpiers were generally satisfied that they received benefits from them 
11 worth the cxtm i-ate to he paid for them. The principle, also, of 
a officer's whole time for the pubUc service, and employing 
Bit in any public duties not practically incompatible, seems worthy of 
I much more extensive adoption ; not only because of the great saving 
I in trouble and correspondence, to which it conduces when co-o{>eration 
^'.between different authorities of any kind is required, but also because 
it removes the temptations to sacrifice public duty when it confiicts 
rithprivate interest, which must sometimes arisein the case of a public 
fficer having also private practice. Unfortunately the boimdories of 
I- Hie unions which laxint, now that the pariah has been almost wholly 
I aupersedod in that respect, be regarded as the unit of local admini- 
LBtration in England, are in so many coses incongruous with those of 
\i&» county as to present great, though I hope not inaui-motmtable, 
I idiffioulties in the way of what I huve long wished for — the estiiblish 
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axeat of representative couutj' bonrds as general intermediate autho- 
ritieB between tlie nnion and Downing Street. AdminiEtration is 
now much moi-e iii default thnn legislation. As the Snnitary Com- 
iniEsioneiB say in their Eeport :— 

' The system of self-go verament, of which the English natioa ia 
GO justly proud, cnn hoi'dly be applied with success to any subject, 
unless the governing bodiea comprise a fair proportion of enlight- 
ened and well -informed minds; and if this be true as a general 
proposition, tt is especially tcue in regard to matters affecting public 
health. 

' In the next place, many sanitary questions of vital importance 
are from their very nature inciipablo of being completely provided for 
by any amount of legal enactment, however minute and explicit. So 
large a. discretion mnst of necessity be left to local authorities as to 
details, that in practice much will always depend on the enei^ and 
wisdom of tliose who compose such authorities. Moreover there are 
limita to the power of any centi-al authority to remedy the eWls pro- 
duced by local inefficiency. It may control, stimulate, and in some 
cases supplement the efforts of local bodies, but it cannot be a substi- 
tute for them.' 

This has been practically rooognised by the T^egislaturc, and as 
Dr. Acland truly observes in his recent address : — 

' On the education and voluntary action of the people depends now 
befoi'e all things their sanitary condition. They have tlie means of 
obtaining knowledge, they have the means of obtaining power. If 
they have the will they am obtain both. There m« good books now 
and to spare on every brauch of the question — legal, engineering, 
chemical, medical, &c.' 

I further agree with him when he says : — 

' Compulsory powers should only be exerciaed by the central 
authority in the most extreme cases, and this should be clearly 
understood to he the prinraple of action; but, as a corailary, the 
central authority should with the utmost freedom collect the best 
information, and disseminate it in the freest way. If the Treasury 
should not sanction the gift of Reports, every local official should 
receive notice of all Government Health publication.'*, with the 
statement of the contents, coat, and where to obtain them, imme- 
diately on their issue. This would promote progress of education — 



] would, quite certAialy, be done, and is the least that would be 
Voae, mutatU mutaTidu,hj a.ny h.rge privato com pejij dealing with 
the subject. It is being done to some cKteot by the model bye- 
lawg recently issued, but should be done much more extensively.' 

This constant diffusion of HOund pi-inciples and of practical 

formation by the wide distribution of these official Reports, as well 

B by their general circulara and separate letters to the unions, was 

ply practised by the early Poor Ijiw Commissioners. But I 

I, when I became secretary to the Poor Law Board, that very 

more than the mere necessary formal sanctions and orders bad 

wn for some time issued from the office. The same remark applies 

e change of policy in sanitary matters on this point ever since 

A suppression of the first General Board of Health. 

When the Treasury were stopping the former wide circulation of 

c, on the plea of expense, I hardly ever recollect any 

mber of any Government throwing any impediment iu the way of 

e granting and printing of masses of useless papers moved for in 

r Hou.se, however useless ho knew printing them to be. The 

e adoption of the system of printing largo numbers long adopted 

^ the Statistical Society, of omitting the hundreds or thousands in 

f tables of figures where minute accuracy is not required 

K vast a proportion of them does this not apply 1), woidd 

f saved over and over again the cost of continuing freely to 

e information tending the weal and wealth, because the health, 

> community. It was ecouomiabg the means ot economy. 

ffoffnitm vtct'ujal partimoniu. But refusing the useful expenditure 

1 many of the same class of members that refusing the useless 

jenditure would have offended. 

Ministeifi may declaim gi'andly abaat sanitation, yet we have 

Ibrays found honours and encouragements markedly withheld from 

Y sanitary refoimer — lamhttur et al'jel. The Local Government 

d has for some time had the double charge of supervising the 

7 relief and the sanitary administration of the countty. I am 

e I am not at all disparaging the valuable public services rendered 

y fiiend Sir John Lambert, when I compare his in both depart- 

iints with those of my valued and honoured old friend Mr. Chad- 

, who took the chief part iu preparing the great Poor Law 

n Act of 1834, as well as the convincing and exhau-stive Beport 




oftheOommisdonof Euqoirj.whicli paved the way for it; and b 
Bfter years of able and energetic work as secretary to the Poor l.aw 
Commifisioners under that Act, equally prepared the way, by his 
msBterly Sanitary Report of 1842, for the Pdblic Health Act of 
1848, and afterwards, as member of the General Boaiii of Health 
under that Act, rendered such valuable seri-icea (nowhere so little 
appreciated as in his own country) to the cause of sanitary i-eform 
throughout the world. Not only hare foreign(sovereigna recognised 
this on various occasions, but the iHuatrious Instituteof France years 
ago paid him the rare compliment of electing him into tlioir body. 
Yet, while Sir J. Lambert has deservedly been made a Knight 
Commander, his far grenter predecessor is only a Companion, of the 
Bath. To take another Kti'iking example, Mr. Rawlinson, sanitary 
engineer to the same department, of whom I have already spoken, 
received the same honour as Mr, Chodwick ; but it was for service 
in Lancashire during the cotton famine, not as any acknowledg- 
ment of his successful sanitary work ali-eady desci-ibed. Sir J, 
Bazalgette has also received the same distinction, and was knighted, 
if I am not mistaken, on the completion of his iargeit and mofit 
costly failure. I must add one more signal instance of long oiEcial 
neglect — the name of Dr. Farr, known and honoured by every zealous 
statistician and sanitary reformer throughout the civilised world. 

But, generally, when I compare the rewards given for the intui- 
tional destruction of life in war, a process alas ! dating very early in- 
deed in the history of our race, with those given for iJie intentional 
saving of life by prevention, as distinguished from the cure, of disease, 
A process never systematiaed on any scale — indeed, hardly thought of, 
I may say — before the nineteenth century, I am painfully struck by 
the contrast. Not that I desire at all to detract from the praise or 
rewards bestowed on patriotic and effective service rendered to the 
conntsyin war ; but I tbiuk such victories of peace, conducang liardly 
less to the moral than to the physical well-being of man, ought also 
to have their fair share of national recognition and national gratitude. 
Fop example, the most brilliant sanitary service probably ever 
rendered was tluit performed by the First General Board of Health in 
repressing epidemics. This was remarkably attested by one of the 
Czar's physicians at the lost Congress of Hygiene at Brussels. He 
there stated that in each successive outbreak of cholera at St. Peters- 
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I TSnrg treateJ on the old system, the loss of life had been from 23,000 
f to 25,000. He said it was to England they owed the effectiTe pro- 
I J)hylactic measures wliich had enabled them sncxieasfully to meet the 
t attack. It wiks the mloption of the practice elaborated by the 
First Board of Health of dealing with the premonitory symptoms that 
hod reduced the mortality in that attack to jth of that in the previons 
ones. It was estimated at the time, on comparing the mortality in 
• otiier places (and thus Russian evidence fully justifies the estimate), 
I that 60,000 lives had been saved in England by the way in which 
Aolera was there encountered. What would have been the reward if 
a simnar loss of life had been inflicted on an invading anny when 
repulsed with equal success from our shores 1 But what public 
acknowledgment was made of this signal, though peaceful service f 
What i-eward was given to those who had anxiously and laboriously 
rendered itt None ! Again, when preventable sickness had done in 
the Crimea what tho enemy's sword hwl failed to do, had destroyed 
our fii-st army there, and the War Minister declared publicly that 
the application of sanitary science and the skill of the officers apply- 
ing it had saved our second army there, and sent it back in better 
health than our army had ever had at home, whnt rewanl was given 
either to tho devising heads or the executive hands that had wrought 
Hob change t Again, we must answer. None. 

We are oompeUed to ask, after this experience of various suoces- 
L (ive ministries, Is saving life by preventive measures to be recognised 
IS any service or not 1 Is it to have, as in the professions for destroy- 
\ ing life, that a<:'knowledgment of service rendered, which gives posi- 
W Moa and precedence at once to facilitate and to encourage men in ren- 
ft'^deiing like service in future I 

As it seems clear that sanitary reform, though commended in 

ineral terms, hat not enjoyed, nor is likely to enjoy much official 

vj^frnpathy, and though praised in the abstract is'always liable to incur 

Uriiamentary and municipal opposition in practice, we must endea- 

1 »0w, now that pretty sound legislation upon it has been obtained, lo 

influence as far as possible public opinion on behalf not only of its 

principles, but its details, co-operating heartily with the many socie- 

ties and associatious, to say nothing of the many private individuals, 

who have done so much to elucidate and stimulate an interest in the 

subject under ita various aspects. Wo must try to enlist general ad- 
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mioistrative action in conformity with tliem ; and in tliis term I would 
comprehend all administrative bodies from the Cabinet down to the 
school miLnagers of the country poriish : and not administrative action 
alone, but family action and personal action, and that not of the men 
only, but also — I may alrnoBt say mainly — of the womeD, and 
especially of the mothers. Not only is there nothing unfeminine in 
the action wo ask of them, but it is pre-emiiiently in their own pro- 
vince, and essentially wonmniy. 

And now let me commend to yoiir eympathy and support a moat 
valuable but unobtrusive Association, though eiyoying the putronage 
of some of the highest in the land — the lAdies' Sanitary Associa- 
tion, which liaa enlisted among its helpers and counsellors various 
able and benevolent men, and among them the scientific, eloquent, 
and genial President of thia Institute, but has never quitted its 
own modest sphere of work for one more ambitious or conspicuons. 
It is ready to co-operato with all engaged in the gooil cause, but its 
particular object is to difTuse sanitary knowledge and promote aaui- 
tory reform, especially among the poor ; and it tries to do this very 
much, among other woys, by distributing plain little sanitary tracts 
among them ; instituting mothers' meetings and classes of adult girls, 
and giving them sanitary and domestic instruction, and establishing 
nurseries for motherless babes, which may serve as schools for 
mothers of aU classes, schoolmistresses, and nurses. It seeks to form 
branch a-ssociations. I trust that it will before long be able to count 

I have trespassed already much too long on your attention. But 
I must remind you in conclusion that the cause of Sanitary Reform 
appeals not only to enlightened self-interest, but to our feeHngs of 
Jiumanity and sense of religious duty. The law given by God to 
Moses comprised regulations recognised to this day aa of gi'eat 
practical sanitary value, and our Di\iBe Master and Gi-eat Example 
not only spake as never man spake, but showed His tender regard for 
the bodies as well as souls of men by going about doing good while 
upon earth, healing the sick, making the blind to see, and the lame 
to walk, and ministering to bodily wants and bodily suffering. 
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ADDENDUM. 

! question of the establishment of some complete representative 
SftI got-ernment for the metropolia has latterly attracted so mwch 
^attention, and, thojiks to the late Government's proposal for buying 
up the Woter Companies, and the present Home Secretary's course in 
the Select Committee on that proposal, aeema likely to attract so 
much more, that I have thought it worth while to reprint a few pages 
which 1 wrote upon the subject more than a quiu'ter of a century 
ago, afte-i' several years' experience of local administration in the cbaii- 
of the Metropolitan Comuiisaion of Sewers, as well as in the secre- 
taryship of Poor Law Boiu-d, to say nothing of what I bad gained as 
one of the chairmen of Quarter Sessions in Devonshire, and as chnir- 
num or vice-chairman for many y&irs of the Sonth Molton Board of 

' I find the necessity of special legislation, or rather of stutn 
r^iil&tion, for capitals as di^tinguiehed from mere provincial towns, 
to have been distinctly i-ecognised when Constantinople became the 
seat of the Eastern Empire. For, as such, that city hud many of its 
local concerns regulated by the Emperors Theodositis, Justinian, and 
others, in a series of laws hardly less exceptional and metropolitan in 
their character than those settled within the memory of men yet 
living, by the founders of the federal government for their new capital, 
Washington. Indeed, if it were my present purpose to eetablisb the 
principle, 1 should feel bound to dwell at length upon the concurrent 
testimony of so many countries and so many ages.' * But assuming the 
general principle to be admitted, keeping the political danger ia view, 
and having regard to the necessity which it implies of so dividing and 
balancing municipal powers as to ensure their due subordination to 
the State, we will proceed to inquire how, in the organisation of our 
own capital, the vigour belonging to unity of administration may be 
combined with the constitutional advantages of local self-government. 

' It seems to me that this can be done, but done only on one prin- 
ciple — viz., that of dividing the several functions or de|)artnienta of 
goverament amongsepavate and indejiendent bodies, by extending the 
action of each over the whole area of tlie metropolis ; instead of combin- 
ing, ns is the usual practice, all these functions under one body, and 
giving to that body, within a limited ai-ea of jurisdiction, supreme 
antbority over sll such matters. In each case, you will observe, there 
would be several governing bodies ; but in the one case, each body 
would exercise n/i municipal functions within apnrdVr/area; while in 
tjie other case, each body would exercise only one clasa of functions 
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over the wfioie area. In ehort,! propose that the Legislature should, 
for the management of the vast loical affairs of the metropoliei, establlGh 
in the shape of separate and independent bodies, that very division of 
labour which the municipalities of even the smallest boroughs have, in 
the shape of their separate Watch, Works, Jkc. Committees, every- 
where long establislied for themselves. 

* The catc^ries under which municipa] fuuctions naturally fall 

a to be the following : — 

' 1. Those relating to the regulation of works — such as water buji- 
ply, sewerage, gas supply ; the improvement and maintenance of 
thoroughfares, roads, pavement, &c., of the baoka of the river, quays, 
and bridges ; scavengiag and the removal of nuisances, including the 
prevention of smoke. 

' 2. Those relating to the government of persons, including the 
adminiatratioD of justice, civil and criminal, and the maintenance of 
public order and decorum ; in other words, the direction of the police 
force ; the protection of life and property, the detection, apprehension, 
trial and pimiahment of offenders ; the management of prisons, to 
which I should add the relief of the casual poor, and the coiTCction of 
professional vagrants ; the control of lodgiog-houses ; Louse- to-bouse 
visitation of the poor ; the regulation of markets ; the regulation of 
river steamers, cabs and public carriages, and of theatres and places 
of public amusement.' 

'In each of these departments, iQconsiatendea of jurisdictions, in- 
congruity of operations, and pecuruaiy wast« would, obviously, result 
from any division of the area of administration.' 

' Classing the above mentioned bodies (which we have a^iimed to 
be more or less representative in their character) as being respectively 
charged, the first with i-egulation of works, the second wiih the 
government of persons, it would seem desiiable to create different 
constituencies, with different electoral divisions and different qualifi- 
cations for each, in order to prevent their identity ; the object being 
to weaken their influence if they sought to enter upon jxilitical quee- 
tions, or to touch subjects beyond their own proper sphere. 

' My experience, while guardian in Devonshire, for nearly fifteen' 
— now nearly forty — ' years, and aa secretary to the Poor Law Board 
for nearly three, convinces me that the presence in each body of cer- 
tain permanent and more independent elements, analogous to the ex- 
officio Guardians, would much conduce to stability and continuity of 
policy, as well es to fairness of administration in many instances 
where, as in the case of the poor law, other interests besides those of 
the immediate ratepayers are concerned. While the experience of the 
poor law unions in general demonstrates that such a combination of 
different classes in one Board, far from realising the predictions of its 
opponents as to its probable af;gravation of existing class antagonism, 
works well and harmoniously, and has tended to tlie promotion of 
mutual good feeling and con6dence.' 

' The obvious electoral divisions for the firet body or board would 
be thus indicated by the natural drainage areas, irrespectively of poli- 
tical OT other arbitral^ limits. The separate areas for election would 
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thtu correspo&il, to a certain extent, with Eepamte local interestB, and 
■with eeparato rates of payment, for general and district works, aa 
under the Metropolitan Sewers Act, aceoniing to the different amounta 
of benefit recdved in each locality.' 

* It would appear reasonable to include all ratepayers in this con. 
Btituency ; since all such are, aa occupiers of houses, sufficiently in- 
terested in the proper drainage and water supply of their homes, and 
in the proper paving, cleansing, and lighting of their streets, to be 
willing to [lay somethiug for these advantages. At the same time, 
iheee settled but temporary occupiers of houses, being a decided mino- 
rity of the population, are not by any means the only parties thus 
interested; nor are their interests in all respects identified either with 
those of the landlords on the one hand, or of the inhabitants at large 
on the other. 

' The interest of the owner of the freehold (a class of which there 
are singularly few in London) is obviously that thestructural arrange- 
ments on and about bis property should l)e as lasting and good ag 
passible ; and it would in so far coincide with the interest of the popu- 
lation at large. But the interest, real or apparent, of the ratepayer, 
or temporary occupier, is, that the minimum of expense shotild be in- 
curred during the period in which he pays rates, the permanent effi- 
ciency of the work being to him a secondary object.' 'And it haaatwaya 
appeared to me that, under the Municipal Keform Act, too large a 
share of power has been given to the ratepaying class, with too little 
protection both to the large and unrepresented majority below, and 
to the small and equally defenceless minority of owners above them 
in the social scale; and that much of the backwardness of our munici- 
pal C'oqwmtiona in promoting sanitary improvement is attributable 

'I should, therefore, proposethat of the permanent members of the 
body entrusted with the structural concerns of the metropolis, a cer- 
tain number, not exceeding one-third of the whole body at the 
utmost, should consist of the representatives of landlords, elected out 
of the landloz'd class independently of the ratepayers. One-third is, 
aa your lordship will remember, the proportion of landlords admitted 
under the Irish Poor Law &s ex-ofhdo members in the somewhat 
analogous case of Boards of Guardians.' The representation of 
owners given in the Public Health Act of 18i8 baa long seemed to 
tne one of ita points of superiority to subsequent Acts. I have always 
contended that in England the ratepayers are over-taxed and over- 
represented. 

' With regard to the next body, that charged with the duties rela- 
ting to the police and internal management of the metropolis, it seema 
obvious that, as these functions concern less the natunil features of 
the site than the artificial arrangements of man, the electoral dis- 
tricts should be formed in accordance with some pre-existing and 
weil-fcnown boundaries, sneh as those of the metropolitan parlia- 
mentary boroughs, or if they be thought too large, of the London 
unions, and large parishes under local Acts. 

' The permanent members of such a Board would, from ita con- 
nexion with judicial and quasi- judicial functions, obviously consist of 
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magistrates appointeti either directly or indirectly (through tbe Lord- 
Lieutenant) by the Crown ; with the addition of some few other spe- 
cially qualified pereona, chosen by the Esecutive to watch over the 
imperial intereaU involved in the proper discharge of such duties, in 
regard to so vast a population concentrated round the seat of govern- 
ment. It is eflfiy to see that, in the case of a body entrusted with 
functions already performed throughout London (except in the small 
juriadiction of Uib City) by commiBSionera of ])olice or magiatratea 
under the dii'ect authority of the (L'rown, the proportion of the repre- 
sentative element should, on every account, be much smnller than in 
the case of the Board last discussed. For, whereas thore the popular 
element would preponderate greatly, here it should be considered 
rather as a modifying and harmonising element admi^ible only to the 
extent of one-thii-d, or at the utmost, one-half of the whole body. 

'But it is more difficult to say upon principle what ought to be tie 
qualification of the constituency for the election of this representative 
element. That it should be such aa to give a hroad and popular basis to 
the elections, may, 1 think, be safely affirmed, seeingthat not only the 
liouse renters, but even the lodgers in the metropolis are deeply interested 
in the due discharge of these duties. Indeed, it should not be forgotten 
that the aggr^;ate payments of the lodgers constitute a. large portion of 
the aggregate rental paid by the bouseholders of the metropolis, and in 
a multitude of individual iostonces very far ejtceed it. My own impres- 
Mon would he that (excluding of course the usual disqualified classes of 
paupers and criminab) something like household or "pot-walloping" 
suffrage would-be the moat expedient, with the addition of all single 
lodgers qualified, either by paying a. cei'tain amount of taxes, or by 
receiving a certain amount of annual salary or wa^es, or hv having 
passed certain educational or professional tests ; or by having made a 
certain provision for themselves or for their families hereafter in the 
shape of so much deposit in the savings liank, or of membership for ao 
long of a friendly society or provident association. This class of 
lodgers comprises many young single men of intelligence, prudence, 
and respectability,— many who form quite the elite of the labouring 
classes, and whose exclusion from a vote at these elections, supposing 
the householders admitted, would in my opinion not only cause just 
discontent, but abo render the choice of fit men less probable. 

' It is still more obvious with regaid to the second body than the 
first, that very considerable powers both of superintendence and contifll 
ought lobe reserved to the ministers of the Im[)e(ial Oovemment ; and 
that the paid officials should be all appointed, either directly hy them, 
or at least with their concurrence. The chief appointments connected 
with the police, if the management of that foivie should be given to 
this Boaid, should be subject in like manner to imperial control. In 
short, the final and absolute authority of the ivpresentative body 
should be very much limited to the grant or refusal of the supplies de- 
manded for particular purposes. Nor could this amount of restriction 
u]K)n the popular will, in such matters, be reasonably objected to, 
when it is remembered that all the police rates, and the county rates 
for the maintenance of prisons, &c., ai« levied at present without con- 
sulting the ratepayers in any way whatever. 
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' It is obvious tdat, if considered desirable, iierenil of tlio fimclions 
proposed to be included under the management uf tbia one body might 
be tiiken off and given to some otber aittbority, and tba constitution 
of the Bourd might be modified accordingly. A much larger propor- 
tion of popular repi'esenttitivea ought, lor instance, to be admitted 
into the Board, if, as might possibly [I should now say almost cer- 
tainly] be thought expedient, the control and management of the 
police force {amounting to a small army in the metropolis), and the 
administration of justice, were still left, as now, to Crown- appointed 
commissioners and magistrates under the authority of the Secretary 
of State, instead of being, as in the City, vested in popularly elected 
ftuthoi-ities. But it would seem hardly possible for both these oppo- 
site systems of magisterial appointment and police management to be 
right, and the Application of each to neighbouring parts of the same 
town expedient. Indeed, popular witnesses on the City inquiry, such 
as Mr. Travers, Mr. Elliott, Mr. Dillon, and Mr. Thomas Hankey con- 
firm this view. And the testimony they bear to the su]>erior work- 
ing of the paid mftglBtmcy and of the general metrojiolitan police 
under the commissioners, as compai'ed with tbiit of the aldei'men on 
the bencli and the isolated City police, leave us no doubt which of 
the two systems ou;;ht to give way and be assimilated to the other.' 

I further said that the house-to-house collection of voting papers 
' has more than doubled the number of votes given, by affording 
opportunities of expi-essing their opinions, not only to rnunr sensible 
Kxd honest men, who otherwise would not have been able to vote at 
all, but also to many men not unfit for the franchise, who would not 
have been willing to make the sticrifice of time and trouble, or to 
undergo the publicity of polling in the ordinary way. 

' It has been shrewdly observed that, especially in the middle and 
lower ranks, those who occupy themselves most about elections and 
politicn are either the best or the worst citizens. The best take part 
in public affairs from a sense of duty, religious or patriotic ; from a 
generous spirit of attachment to the person or the cause tbi-y espouse. 
The worst busy themselves in party contests, either ft-om a love of 
the excitement, the conviviality, and gossip attending an election ; or 
from the expectation of deriving advantages, in the sbajie of patronage 
or jobs, which more high-minded men would scorn. There ia, how- 
ever, a large intermediate class of men of average indushy and 
character, who, caring much for their own interest and theii' famihes, 
ncd comparatively little for public measures or public men, can with 
difficulty be prevailed upon, however decided their preference, to sup- 
port either one side or the other at the sacrilice of any of that time 
and troubla they value so highly, and know so well how to turn to 
aecount. So compuutively few of them go to the poll.' 

The Mayor, in proposing a vote of thanks to Earl Foitescue, said 
he was sure all fait deeply indebted to his Lordship, and personally he 
lelt that the Institute had done Exeter honour in selecting it for a visit 
at so early a stage of its existence. Although some little dithculty had 
been rai^id to a projiosal mode that some members of the Institute 
should make a tour of inspection and reiKni), yet be hojwd that it 
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would be foucd poesiblo to meet the proposal, so as to give the city 
the advantage of their views. 

The BisRoF OP Eicetek, in sccoading the motion, Fenmi'ked that 
he could hardly conceive an address more suited to the purpose than 
that to which they had just limned. Personally, he had watched 
with the grcateet interest the progrees of sanitary l^islation in this 
country, and he confessed that he had felt the gi'eatest indigna- 
tioD when he had seen that something had pi'evailed other than 
true science, and that retrograde steps httd been often mken which, 
■when worked out, showed that the worst policy had been adopted. 
Neverthelees, it was undeniable that in the long run they generally 
learnt by mistakes, and the gi'eat value of Lord Fortescue's address 
would be in arousing them to consider what should be done in the 
future rather than in recalling the niiatake,s of the peat. It was not 
possible to undo a great deal that had been done, but it was possible 
to follow better principles, to make them more generally understood, 
and to exerci^ an intelligent interest in people so as to make them see 
on which side they ought to throw their weight. Tfin lordship advo- 
cated the throwing aside of mere crotohets, and he pointed out that the 
work was of especial interest to his own profession, inasmuch as soul 
and body were bound together, and if one was degraded, degradation 
must be caused to the other. Man rose in tbe scale of being ns he 
was able to purify not only bis soul but his body also, and to make it 
such as the Creator intended it to be. 

The vote having been acknowledged by Eabi. Fortescue — who 
remaiked that the beet thanks of the citizens woidd be in their going 
thi-ough the town, seeing what was required, and getting it done — a 
vote of thanks was, on the motion of 

Mr. Chadwick, C.B., proposed to the Mayor, and it was explained 
that the inspection of the town in a single morning — as hud been sug- 
gested — would he impossible so £ir tis obtaining sufficient information 
tii>on which to base a really valuable report wsa concerned. The way 
to get at defects would be for the members of the governing body to 
themselves visit a district immediately fever hi-oke out, and then they 
would see the evil and he able to devise steps to meet it. 

Mr, EoDERT Eawlinson, O.B., in seconding the motion, said 
that the members of the Institute came there not to glorify them- 
selves, hut to teach the citizens of Exeter anything in their power. 
This was the first time he had visited Exetei', and as one who had 
bad perhai>s as wide experience as anyone as an engineer, he might 
tell them that thb was a city that could be easily and cheaply 
eewered, although in ignorant hands it might be VP17 difficult and 
coatly to sewer, and at the end they might be worse off than at the 
bt^inning. He understood that they had not yet begun the work, and 
be counBelleJ them to get the very best advice before they did begin. 
Exeter was a ton-n of 45,000 inhabitanta ; but if any engineer told them 
that the work would cost three times 45,000^., they should not believe 
him, and should not accept his plans, because it was possible to carry 
out an efficient system of sewers cheaply, — sewers that would answer 
much better than those built at the sum he bad indicated. Enormous 
amounts had been wasted in extrav^aut works, and enormous mis- 
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chief had been done by works executed in o. wrong manner. There 
were steep gradients in Exeter, tmd a man vho sewered them mtLst 
have a practical knowledge of what to do, or the rush of water ivould 
I Boon cut them up. It mnst be remembered, too, that ga^ flowed one 
way and water the other. Whilst the steep gradienta would cany 
ti)e floods i-apidly down, gases would accumulate, and be forced rapidly 
up. There were towns in England which spent large aitins of money 
in seweTK, but the ignorant execution of the works simply raised the 
death rate of the towns possessing sewers of that chai-ncter. He 
therefore, on the threshold, counsell^ Exeter to be cautioiis. They 
should get the beat advice, and then set to work eai-nestly to cairy out 
a proper .syatem of sewers which would form the basia of hou.se drain- 
age. Here, again, it should be remembered that immense mischief 
was caused by the improper drainage of houses. Many houses were 
connected directly with sewers, were actually, indeed, the ventilators 
of these sewers, and the fact that moi'e mischief was not caused than 
at present was due to the fact that every house vas a ventilator, and 
80 the poison was to a certain extent diluted, A house should be 
drained distmctly from the .sewers — tbe bouse drains should be cut off 
efiectuaUy from the sewers, and there should be no possibility of Miwer 
gas entering the walls of any human dwelling. If this principle was 
not adhered to, they would do mischief by .sewoiing where tJiey ex- 
pected to do good. 

The Tote was carried jiem.coji., and the Mayor, in response, said he 
bftd no taste for visiting the fever dens of the city or anywhere else, as 
be bad had a most painful experience of the evil caused by theiie 
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SAMTAET SCIENCE AND rKEVENTITE MEDICINE. 

Thi: President of tbe Section, Professor F. de Chaumont, F,It,S., de- 
livered the following address : 

Ladies anJ Gentlemen, — My firat duty to-day is to offer you a 
friendly greeting on the o[>ening of the Section of Simitary Science 
and Preventive Medicine ; my second to tender my sincere tbiinks to 
the Chairmiin and Council of tliis Institute for having placed me in 
this honourable position. I hope I shall be able to justify their selec- 
tion, ftlthougb I know well that in au assembly like this a President's 
duties arc light, frieniUy co-opei-ation and not obstruction being our 
Q on those points where -we must agree to differ; for in 
sanitary matt«rs, as in other things, there are differences of opinion, 
and unfortunately often vcty serious ones. 

Opening addresses have often been objected to, or at least their 
questioned, especially -when time is necessarily limited. I am 
qnite ready to admit that if an opening address be of inordinate length 
it is an evil, and that it takes up tbe time which ought (o be devoted 
to the papers and discussions. On the other hand, if it be kept within 
reasonable limits, I think it is well to mark in some such way tbe 
opening of the Section, and the occasion may be usefully employed in 
several ways. As I am addressing a mixed audience, to some of whom 
at least tbe subject is probably new, it may not be tmprofitable if I 
esplain what we mean by preventive or public medicine. This I will 
now do as briefly as I can. Tbe word ' medidne,' like the word 
' religion,' has had more than one meaning in its time, and even in 
the present day confusion arises, particularly when it is employed in 
an unfamiliar way. To the savage, medicine is synonymous with 

I witchcraft; to the civilised man it often present* merely the idea of a 

drug, or, if it be used by extension to embrace the profession, the 
giving of drugs appears to be the most important part of it But 
drugs may to some extent be called the opprobrium of medicine, as the 

I knife is of surgery. For the highest medicine is that which obviates 
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the use of drugs, — the highest siu^ry that which saves the limb, not 
that n-hich lops it off. The Greek for a physician is •arpoc, aud tliis 
can be traced back to a pi'imitive Arj'an root ' yu,' which signifies 
'to avert,' ' to wai-d off,' It is in this senao that we hei-e employ the 
term ' medicine,' and public or preventive merlicine is thus the science 
that wards off dfsease from the community. The expi'cssion ' state 
medicine ' is also frequently used, meaning pretty much the same thing, 
and formerly the term ' medical police ' was veiy commonly employed. 
Similar terms are or have been in use in most European languages. 
Attempts have sometimea Iwen made to draw distinctions between 
those different phrases, but the necessity or utility of such refinements 
may well be doubt«d. It la well to recognise a general science of health 
preservation, which we may call sanitary science, or perhaps more 
conveniently hygiene, and of this there are sevei-al branches or divi- 
sions. Between those divisions no very hard and fast line can be drawn, 
although the differenees are aafficiently defined for practical conve- 
nience. The arrangement of our Sections suggests one mode of division 
which is convenient. We devote one, the Section which meets here 
to-day, to public or preventive me^Jicine, which may he looked upon 
as embracing for the most part the priiiciples which are to guide us 
in our work. The second, which meets to-morrow, coiisiders the 
questions of construction and engineering applicable to sanitary 
matters, and this may be looked upon as embracing the more important 
practical application of those principles. The third, finally, which 
meets on Friday, considers the questions of meteorology, geology, &c., 
those wider, and to us ns j-et vaguer infliiencee, upon which, however, 
doubtle&s depend many things of the highest importance in connection 
with the health of man. Leaving to my learned colleagues, the 
Presidents of the other Sections, the task of commenting upon their 
own particular branches, we may turn our attention for a few minutes 
to our special Section. This, as I have said, is more especially con- 
nected with the principles of hygiene, or sanitary science ; but it would 
be ft grave mistake to suppose that it is only theoiy that we deal with. 
We have to go into many practical points ns well, and especially to 
bear in mind that it is the practical application that makes principles 
important to humanity. A knowledge of what is good and true is of 
little use if our lives are false and our deeds are evil. The highest 
ikbstraet conceptions of the beautiful are nothing if our work in the 
concrete breaks every law of form and harmony. We must insist 
upon our philosophy bearing fruit, as Bacon did with his, and if our 
tree does not bear fruit, it had better cease cumbering the ground. 
Sanitary questloiis, in one form or another, are of very old date, and 
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many of the eai-liest writings are occupied «ith rules and instructionB 
as to how health is to be preserved and plagues are to be avoided. 
Advaiitnge was taken in many cases of the superetitiou of the people, 
when the more enlightened riiler-s sought to enforce those rules and 
practices by giving them the saci-edness of religious observances ; in 
fact, making their discharge a rrligion or outward sign of the faith they 
professed. In matters of piiicticnl sanitation the ancients were in 
many thioga in advance of the moderns. The hj-gicne of both cities 
and camps was understood to a remarkable degree, whilst the habits 
of personal cleanliness, and the healthy out^ionr lives most men led, no 
doubt greatly conduced to the well-being both of the individual and the 
community. Although we rend of plagues and pestilences from time 
to time, it is not until we have pissed the Christian eiit that we begin 
to encounter those appalling pestilences that so often struck terroi 
into the heart of Eurojie, and made its wretched inhabitants think 
the end of the world was at baud. The fall of the Roman Empire 
wai ill a grent measure the era of reti*c^ression in a sanitary sense, 
although it may have had its udvanlitges in other ways, It may 
shock the feelings of some, but it must lie ndmittetl that the progress 
of Chi-islianity had an evil iulluence on the sanitation of the world. 
It so happened thatbolh pugnnimd Jew were clean, and the Ohiistian 
could think of no better way of testifying his opposition to both than 
by doing the reverse of wluxt they did. "Therefore the more fanatical 
ccaaeil to wash either person, clothes, or dwelling, because pagan and 
Jew cleansed all tbi-ee. Dirt became the odour of >anctity, as the 
hideous tales of St. Simeon Stylitea and other unsavoury fanatics only 
too truly tell. The baleful influence of thoiie misguided views con- 
tinued to be felt through succeeding gcneratioiia down to our own day, 
and it may be a question whether wo do not owe some forms of malady 
at the present time to the efl'(«ts of the neciimulatcd filth of ages. 
Out learned friend, Dr. Richaitlson, has called attention to (heie- 
markablc immunity from epidemic disease enjoyed by the Jews, vho- 
have continued to practise those purifying observances handed down. 
to them in the law of Moeea. Let us hope, however, that if a sad 
recoil book place at the beginning of our era, it was one to be followed 
by a more vigorous bound forward in the time to come, according (o 
the French proverb, Reenter jxiur mievx muter, and that if we have 
not yet got rid of diit altogether, we at least hiow that it is matter in 
the wrong place, and may set ourselves to place it i-igbtly when oppor- 
tunity presents itself. 

I have said that the study of sanitai^ mattera was a very old one, 
but I gunrdeil myself from using tho expression sanitary science, for 
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in trutli the Banitntiou of fovmev times was almost, iudeetl we may 
say alu^etlier, empiiical. It wiis through experience nierely that 
efiects and causes were ruilely connected together, but anything like 
ptopei' geneniljsalion was wnnting. It was as if it had )jeea espeii- 
meutoUy oacertoined tlvit an incandescent olyect would (j-enerally 
bum, and a man wei'c to lay hold confidently of a bar of hot iron 
because it waa not actually in a glow. The obstacle to progress lay 
ill the imperfections of tbe sciences generally, which thus made any- 
thing like a scientific sttidy of disease-causes an impossibility. Sniiei*- 
stition of all kinda was also so much mingled with all inquiries that 
the collection and grouping of observations was an exti-emely difficult 
task. The qnestion is, how far have we advanced out of this con- 
dition in the present time 1 Ai-e we really entitled to speak of sani- 
tary science or a science of hygibne 1 Have we emerged from the 
empirical epoch 1 I am afraid that we must admit that we have only 
very partially done so, and that to a large extent we have dono little 
more than remove the supematni-al from our list of cansos. We 
are still very much in what Comte calls the 'metaphysical ' stage of 
the question. It may aeem a contradiction of terms that I should in 
one breath speak of the question as ' empii'ical,' and in the next 
' metaphysical,' but it is really not so. ' Empirical ' is ' expedmental,' 
but not experimental in its best sense, and hence * empiricism ' has 
become synonymouH with charlatanism. It is at best working by 
experiment, but in an unintelligent way, either looking no further 
than the present fact, or else applying to the obsei-ved fact a crude and 
ill-digested generalisation. In this way empiricism, experimental 
though it be, is well calculated to lead to metaphysical views of things, 
meaning by that, views which tend to throw the efficient cause back 
into transcendental operations, which merely form a cloak tor preten- 
tious ignorance. In saying this I have no particular views or theories 
in my mind that I propose to gird at; mutalia mutandU, the same 
principle might be applied to all the aides of the question. But how, 
then, are we to have a real science of preventive, public or state medi- 
cine t Is KUch a thing possible, or is it merely a fond dream 1 If we 
look at the opposite opinions held and theories urged by men of long 
experience and knowledge, it mast I* confessed that there is some 
reason for discouragement. Sanitary science can only advance as 
medical science proper advances, and by medical science we mean 
cspeciaUy diagnosis, pathology, and etiology : that is, the correct re- 
cognition of disease ; its history and description as revealed by re- 
EearcLes both in life and after death; and lastly its causes, proximate 
or ramote. In the two first branches the forward progress has been 
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in n.odem times extremely rapid, and in many directions liigLly antis- 
factory. Of the last, the determination of tLe causea of diseasp, I am 
afraid I cannot speuk with so mucli coafiilence, nJlLougli wo have 
made somo advance. But it ia upon this very branch of the subject 
that tlie advance of sanitation towai'ds tbo dignity of an exact science 
depends. Until we know more of tl>e causation of disease, it is im* 
possible to lay down rules for its prevention. But because progreaB 
is slow, are we to despair} Certainly not. The only way to effect 
progress is by careful observation and recording of facts, hft^-ing full 
Ciith that tlie day will assuredly come when those facts will range 
themselvea in proper order and reveal the hitherto unknown law that 
binds them together. But each fact must be the truth, so far as we 
can make it so, and its bearing mtist be measured and its value weighed. 
The word 'medicine,' from the Latin 'mederi,' is ti'aceable to an 
Aryaji root 'miidh,' or 'mcd,' which means 'to know' — 'to under- 
stand;' that is, not merely to be a storehouse or lumber-room of 
isolated facts, but to be, if possible, a properly classified museum, in 
which each is aiTangod according to its correct natural affinities. 
Curiously enough, etymology carries ua atill farther back into the 
morning of our race, and shows us tltat the root ' m6dh ' was con- 
nected in a far earlier time with the root ' madh,' to measure — a root 
which we find in mathemadci, moJcratioH, and in ?iieasui-fl itself. 
It would seem that those two roots became early separated, just as 
medicine and the science of measurement, or mathematical precision, 
have been so long divorced. It is tbo province of om- ago to bring 
about a reunion of thoee two, which have been too long estranged. 
The more the science of measurement, in its widest sense, has been 
applied to biological inquiries, the more it has been seen that all nature 
i& obedient to fixed laws, ond wo need have no fear that that part 
oi biology which has to do with the causation of disea£e is in any way 
an exception. The Greek myth which made the Goddess of Health 
the daughter of Esculapius, the typical physician of the heroic age, 
contained a germ of truth which could be appreciated only in later 
times. Another story makes hygiene or health an attribute of Minei-va, 
indicating that upon wisdom or knowledge all health de{)ends. Let 
us hope that in this case wisdom may be Justified of her children. 
F. DE CllAUMOMT, M.D., F.R.3. 

rrmJml of S'Xiion. 



On the conclusion of Piofossor Do Cjt.vuaosT'a address, Lord FoE- 
TEBCUK proposed a vote of thanks to the President of the Hection for 
liis lucid and interesting rcinarks. 



b3 sanitary bciencb Aim phevkntivb medicine. 

Dr. Cahpenter (Croyiloo) said lie liad very great plea.siire in se- 
conding tbe vole of thaoka proposed by Lord Fortescvie. The address 
showed deep thought, and he trusted that the Bubjfct matter of it 
would sink deep into the hearts of those who heard it, for it would 
lead them to believe that there was a future in connection with sani- 
tary eeience thtit would bring ita own reward, and that the city of 
£seter might receive some benefit from what wae now taking place in 
its midst. He was sure the address would he a marked one in the- 
history of the CongresR and the Institute. 

The vote was carried nem. can., and was acknowledged by the 
Preeident. 



Exeter Sanatorium, with a Few Remarks on the 
Importance of Early Isolation of Cases of Zymotic 



Exeter having been one of the eai'li&ft towns to provide a hospital 
for the reception of cases of infectious disenae, I have thought a few 
remarks on the subject, with a short account of the Sanatorium and 
the patients treated there, might not he unacceptable to you on this 
the first occasion of the Sanitary Institute holding its Congress in the 
' ever faithful city.' 

The Town Council of Exeter became the Urban Sanitary Autho- 
rity by accepting the Local Government Act in 186T, But, previous 
to this, on the aj>proach of the cholera epidemic of 1S66, they ap- 
pointed an Inspector of Nuisances (Mr. Stear) and formed sub-com- 
mittees, who made a house-to-house visitation; and in conjunction 
with the district medical officers, considerable sanitary imjiroveinents 
were carried out. House drains wei-e examined and repairetl ; privies 
changed into water-closets; cesspools closed ; new water-closets com- 
pelled to be erected, where required, with pi-oper connection with the 
town sewers ; water-ciBtema were clean.sed and aumorous new cis- 
terns ordered, at a considerable cost to owners of smaU houses. 

The guai-dians of the poor engaged esti-a medicnJ men to act as 
nssistanta during thia epidemic, which, although Keverely felt in 
Exeter, would undoubtedly liave been far more fatJil had these steps 
not bren taken. At this time, the fiifit attempt at providing a 
scpai'ate place for the reception of cases of infectious dLsease was 
made by the removal of a few cases, occurring in common lodging- 
houses, to Uie workhouse, where a couple of rooms, kohited from the 
house, were used for this jiurpose. The cholera pB.-sed away, and 
with it a good deal of the sanitjiry activily. But in 1^71, when an 
attack of small-poK threatened the city, the Town Council determined 
to build a smidl-pox hospital, or, as they, I think wisely, called it, 
a Sanatorium ; and after some considerable difficulty, owing to the 
unwillingness of owners to sell land for thia purpose, they secured a 
very eligil le rite — a field of an acre and a quarter, with a small cot- 
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tage, in the pai-ish of Pinhoe, close to the hamlet of Whipton, on the 
top of a htl 1, and only a mile and a half from Exeter. 

Here they built (of necessity hastily) a. wooden huilJing, with 
four wards — two 24 ft. square, and two 20 ft. by 24 ft.- — with a 
nurae's room between, whilst a corered way joined it to the cottage, 
in which cooking, washing, et«., were done ; the hoKiut.il being cap- 
able of accommodating twenty-e^ht to thirty patients, unil being 
beated by Gnrney'a stoves. 

It wii« openetl on November 2, 1871, and during that year nnd 
1873 and 1873, seventy-nine small-pox patients were admitted. 



I 



Vactiuatf J 
Not vawinnted 



1873, 1874. and 1876 {there were no patients in 1875) a few 
of typhoid fever were admitted, " ' 



Typhoid fever . 



28 



UefovrTed Died 



Bnt np to 1877 the building had been considered os a smnll-pox ho,*- 
pital, tobe n-vA, perhaps, occa.'jionally as a fever hiwpifcil for caaea 
that could not l>e treated in their own houi^es, but not as an institu- 
tion to which nil caat?s that could not l>a properly is^jlatod in their 
gwn homes should be taken, so iis to Btamp out, if possible, zymotic 
dtsenses at tbeii- cummencenient. 

Unfortiinat?]y for the immediate success of this principle, Bcarlet 
fever liad spread itself very considerably before it was adoptsd, as 
will be seen by the admissions in 1877, which were : — 



Sdi'let fever 
Tj-phoi<l fever . 

Totals 



80 



04 



Reraii-ersd Dralbi 



87 



Early in January 1878 smal!-pox in a very severe form was 
tironght to the city from London by some young women engagel in 
the ChriBtnias pantomime. But by promptly removing the coses to 
the Sanatorium, and thoroughly dLsinfecting the rooms, burning or 
disinfecting clothes, bedding, i^c, and revaccinating all persons who 
had oomo in contict with them, the disease was soon oi'adicated. The 
number admitted in January wiia — 



Eecnvprtd Dunlin 



Vaccinated .... 
Un vaccinated .... 

Patients who caught the dise.iHe 
wliiist in the Sanatorium (vac- 
cinatei!) .... 

Totals . 



SAKITABT SCIENCE ASD 

At this time there were Hevei-al eaaes of scarlet fevci- in the huiM 
ing; and although the BmiJl-poK piitients were p!fic«l nt the otlier 
end, and those convalescent revnccinateJ, yet, owing, 1 conclude, to the 
pai-titions not having: been canied quite up to the top of the roof, five 
patients caught the Euiall-pox, All, I believe, had been vnccinnted 
in infiinoy, and none had the compluint scTeroly, or were at all 
mat'ked by it. 

This occurrence, however, called attention to a defect in the 
building, which had bsen hastily run up for a small-pox hospital only. 
The ■wooden walls were battened, and the space between filled in with 
Bftwtlnst, the partition carried up to the roof, and the wai-ds entirely 
separated from each other. 

But not content with this, the Town Council have built an en- 
tirely new permanent brick and stone building, consisting of two 
lai^ wards, each to contain eight beds, with baths (hot and cold), 
nurses' rooms, etc. This is qirite detached from the old building, and 
will be used when rwiiiired — i.e. if we should have cases of two 
separate diseases. Some difficulty has been found with regard to 
wat«r supply, but that has been met by large rain-water tanks for 
washing purposes, and a deep well (151 ft.) for drinking water. 
Earth-cloaets are used, and escreta, etc., are buried. The usual out- 
buildings are provided. I need not weary you by further details of 
cases, which ai-o all given in a schedule appended ; but I may state that 
now every case oE smaU-pos, typhoid or scarlet fever occurring in 
the city which from any circumstance cannot be properly and tho- 
Kwghly isolated where it Li, is, on the order of the district medical 
officer of health, nt once removed to the Sanatorium. 

There is a nurse (Mrs. Mauley) who resides at the cottage an- 
nexed, and exti-a nurses ore engaged as required ; whilst the medical 
attendance is undertaken by my colleagues, Messi'S. Bell, Braeh, and 
Harris, and my.setf, each of us taking it in turns to attend monthly. 

The Sanatonum has now been open just nine yeai-s, and duiiug 
that time the nurabar of admissions has been ; — 
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Scarlet fever 
Typhoid fever 

Measles 



310 



279 



31 



This result may be considered highly satisfactory, 310 cases with 
only 31 deaths or 10 jier cent, being, I believe, much below the 
average. Tho Kanitary inspector (Mr. Lendon) is provided by the 
Town Council with a roomy carriage (formerly a cab), which has a 
board and cuahjon fitted across one half of it, so th;it children can be 
laid quite down, and adults nearly so, in ti-ansit. This is disinfected 
after being used, and it can be obtnined by any one I'equiring it on ap- 
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K-jplication to the sanitary inspector. An ambulance carringe tiaa been 
bought of; but, at present^ tliei-e ia this objection — iu romoving all 
cases it is importaDt to do so quietlj and without caJliug particular 
attention to the fact, whereas a distinctive carriage being aeon in the 
street would excite remark, and lead, if not to a panic, at least to an 
exaggerated report of the number of cases removed to the fever hos- 
pital. At first we liad some difficulty in persuading people to let 
their relatives bs removed, and as it was out of the city it was not 
until the Exeter Town Coimci] got (in 1675) on amending clause in- 
serted in the Act giving compulsory powers ta send not only to a 
hospital within their jurisdiction, " h^U within a reasonable ilulanoe," 
tbat we could l^ally compel the removal. This lias, I am glad to B.iy, 
seldom been required, as year by year the patients appear to value 
more and more the healthy situation, the fresh air, and the c.ire with 
which they are treated. The advantagesof compulsion, etc., were never 
better shown than in the case of a Liundress (in S. Sidwell'a parish) 
who was ironing clothes in the room in which one child was running 
about in the skin-peeling stage of scarlet fever, whilst another wae 
lying on. two chairs covered with the rash, clothes drj-ing hanging all 
around him. The mother denied tbat they had tbe scarlet fever, and 
refused to let tbe children be removed. Tbe magistrates, however, 
ordered tbe immediate compulsory removal of tbe children and the 
thorough disinfection of all tbe clothes. It is fearful to think of, what 
mischief this might have caused bad the case not been discovered 
when it was, aa in tbe ordinaiy coui-se the clothes would have the same 
evening been distributed all over tbe city. Id alluding to the effec- 
tual stamping out of amnll-poi in January 1878 (since which date no 
coBCs have occuiTcd in Exeter), it ia only fair to the public v-accinator 
(C. H. Roper, Esq.) and the vaccination officer (Mr. C. Asbford) to 
call attention to tbe efficient way in which tbe vaccination of infants 
is iierformed in this city ; whilst it is cliiefly owing to tbe trouble 
taken by the district medical officers of Exeter (Messrs. C. E. Bell, 
£. A. Brash, and J. D. Harris) tbat cases of infectious disease are 
discovered at l/teir comMencemenl and removed to tbe Sanatorium. 
Knowing that one fact is worth a hundred nssertioos, I hope these 
few pai'ticulara may induce m:uiy otlier towns and districts to follow 
oar example and establish hospitals for infectious diseases. It cannot 
l>e too much impressed on tbe public that all zymotic disensos are, or 
owjAt to be, prevenlnhU. This ia generally allowed with regard to 
scarlet or typhoid fevers, but it is not equally known that measles 
and hooping cough are not neceatanj disenaea lo/iicA eoery diild niusf 
haw, or we should not find mothers and nurses taking children to 
catcb measles, because " this is eitch a good sort." With r^ard to 
elcmentaiy schools, I believe they are a source of the spread of these 
diseases more often than ia suspected. Instead of the toicber mak- 
ing due inquiries as to tbe cause of absence from {.chool from illness, 
and if found t« be of an infectious cbaract«r not allowing tbe brothers 
and eislei-B to attend tbe school for a time, too oflcu, iu order to keep 
up tbe average attendance, or to swell tbe number at the examination 
and so increa.se the giftnt, children are allowed to come daily from 

I bouses where some are suffering from these diseases, which ijius be- 
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come spread far and wide through the town. It is but fair to state 
that in some schools a very different mode is adopted, and all that can 
be done is done to prevent any infected children coming to the school. 



CASES TREATED LV EXETER SANATORIUM 
Fn>m Nov, 2, 1871, to Sept 22, 1880 





SMALL-rOX 
















Date 








Pcnrlot 
fevor 


TjTlioId 
fever 


Measles 


Recovered 


Deaths 


Remaining 
at end of 
each year 


Total 
number 


Vacci- 
naced 


Not 
va?ci- 
uatod 


1871 


1* 


10 


4 


; 


• •• 


• • • 


9 


1 (n V) 


4 


1872 


24 


20 


4 


• • • 


• •• 


• • ft 


122 


2(1 nv) 


• • • 


1873 


41 


32 


9 


• • • 


• • • 


• •• 


37 


i (3 n v) 


ft • ft 


>» 


• • • 


• • • 


• • • 


• • • 


7 


• ft • 





• • ft 


1 


1874 


• • • 


• • • 


• •• 


• • • 


13 


• ft ft 


' 1 
10 


3 


• • ■ 


1875 


• ■ • 


• • • 


• •• 


• • • 


• • • 


ft • • 


• ft ■ 


• • • 


... 


1876 


• • • 


• • • 


• •• 


• •• 


8 


• • • 


3 


3 


2 


1877 


• • • 


• • • 


• •• 


• • • 


• • • 


• • ft 


1(T) 


1 (T) 


ft • • 


tt 


• •• 


• •• 


• • • 


80 


• • • 


• ft • 


Gl 


C 


13 


»» 


• • • 


• • • 


• • • 


• •• 


U 


• • • 


12 


I 


1 


1878 


• •• 


• • • 


• •• 


• •• 


• • • 


ft ft • 


fl3(S) 
I 1 (T) 


• • • 


• • • 


»♦ 


• • • 


• • • 


• • • 


• • • 


25 


• •• 


23 


2 


• • • 


»* 


• • • 


• • • 


• • • 


15 


• • • 


• ft • 


U 


• • • 


1 


•• 


12 


4 


5 


• ■ • 


• • • 


• • • 


9 


3 (n v) 


• • • 


»» 


0* 


6* 


• • • 


• •• 


• ft • 


• •• 


5 


• •• 


• • • 


1879 


• • • 


• ■ • 


• •• 


• • • 


• •• 


• ft ft 


1(S) 


ft • • 


• • • 


»» 


• • * 


• « • 


• • • 


2 


• • • 


ft • ft 


2 


ft • • 


• • • 


♦t 


■ • • 


• • • 


• • • 


1 

• •• 


29 


• • • 


19 


4 





•> 


• • • 


•• • 


• • • 


1 ••• 


• • ft 


2 


; 2 


• •ft 


• • • 


18S0 


• • • 


• • • 


• • • 


• • • 


• • • 


ft* ft 


G(T) 


• • • 


• •• 


»» 


• • • 


• • • 


• • • 


! 


12 


• • • 


11 


1 




»> 


• • • 

90 


•• • 


• •ft 


1 


• • • 


i 


4 


• • • 


• •• 




74 


i 22 


97 


108 


9 


279 


81 





• These five patients were admitted with scarlet fever, and caught small-ixix in the 
Sanatorium. 



ANALYSIS. 

Total number of patients 310, including 5 counted twice, who had scarlet fever 

and then small-pox. 



G»,..ii ,wv^ i vaccinated . 
Small pox ^ „^^ vaccinated 

Scarlet fever 

Sp'phoid fever . 
easles .... 



74 

22 

97 

1C8 

9 



310 



Rocovercd 


Deaths 
2 


72 


U 


8 


91 


G 


93 


15 


9 


• • • 


279 


81 



Total 
treatoi 



J 



9G 



97 
lOS 
9 

310 



W00DHAJ9 ON TEE SXETEB SANATOHIUH. S7 

Because I have not in this short paper alluded to dminoge, water 
ipplf, etc., it must not be imagined that 1 do not appreciate their 
value ; but vhilst too much impDiiauce canoot be put on having pure 
air aud piire water, still, &■< with tlip pi-esent facilities of locomotion 
it is impossible to prevent the inti-oduction of infectious diseases, it is 
to isolation we must priuciptilly look to check and stamp out zymotic 
disease when it^r^r shows itst^lf, and this, I believe, it is impossible 
to do without — 

First, a proper hospital or building being provided by the sanitary 
authorities; and secondly, a compulsory notification of c/ieh case of 
infectious disease. The onus of this should rest on the pai'ent or 
houKebolder, and twI on the vieJieal attendant. 

The plan I would propose ia that each householder, etc., should be 
bound under a pemilty to inform (within so many houra) the local 
sanitary authority of any case of infectious disease occurnng in his 
house, and I would further oblige {also under a penalty) the medical 
attendant to inform the friends of the patient as early as possible that 
he was Buflering under an infectious disease, giving name, etc. 

In each district the name of tbe person to whom notice should be 
given, with a list of the diseases to be reported, should be ii'eely posted , 
all communications to be strictly confidential, and, if desired, visitA, 
at fii-st at least, to be paid after dusk, or report to be nccompnniod 
with a certificate from the medical attendant stating that proper iso- 
lation and disinfection are l^eiug efficiently carried out. 

PJoHN Woodman, F.R.C.S, (hy Exam.), 
Me-ikal Offictr of Ihtdlk, CiUj ami County of Citif of Exeter. 

Mr. Henry C. Bcrdett said that the people of this country rlid not 
like too much motherly legislation ; but it was unquestionable that 
legislation should compel people to do their duty towards their neigh- 
bours in sanitary matters, for the spread of fatal diseases was too 
often owing to the n^lect of sanitary precautions. The best way to 
educate the public in health questions would bo by insisting upon 
health laws being carried out, and this insistance would keep before 
the minds of the people the duty which all members of society owed 
to each other. One necessary though lacking piece of legislation was 
that compelling the notification of cases of infectious disease, for the ro- 
gistration of diseases would lie a gnsit cheek to infection. The onus of 
this notification should be thrown upon the householder. True legis- 
lation was based on the greatest good of the greatest number, and the 
effective registration and the reporting of infectious diseases should be 
made comjiulsory by law, upon every householder, of whatever rank or 
position. It was part of the scheme of the Home Hospitals Associa- 
tion in London to provide cottage hospitals for infectious diseases — 
hospitals in which the patients would be attended by their own medi- 
cal men. To show that medical men recognised the importance of 
isolation in such cases, he might mentjon that a medical officer of Guy's 
Hospital had had his own vn£e removed to an infections hospital in a 
caae of fever. The hospitals of the cottage character could be main- 
i by subscribers, the subscribers having the fii-st oiiportunitiea 



58 



SAHITARY BCIEirOE AND PBSVSSTVIX HEDICINE. 



of using the inBtitutiouB in case of necessity. The Sonitnry Iiiatitufco 
must be indebted to Hr. Woodman tor having brought out instances 
of the advantage of isolation in the treatment of iufoctious disease. 

Dr, Bond (tiloucester) had found in liis own experience that one 
of the Btosk objections to the erection of such hospitals as tliat just 
described hy Mr. Woodman was, that yon may provide the hos- 
pital but you cannot get the people to go into it. At Cirencester 
there was a hospital, with ten beds, provided by Cirencester and 
Giouceal«r in conjunction. As a mattei- of fact, it had been made 
very couKiderable use of, but a large propoition of the patients 
were children ; indeed, the children were made so thoroughly com- 
fortable that they were I'cally unwilling to leave. There was no 
foundation whatever for the very prevalent prejudice which asserted 
itself, and caused in some cases a disinclination to go into theee 
hospitals. 

Mr. DouviLLE pleaded the local character of the paper and its in- 
terest to Ehionians as his excuse for intruding upon the section ia order 
to take exception to one or two so-called truiaois. He congratulated 
Mr, Woodman that he had signed his paper as ' Medical Officer of 
Health for the City and County of the City of Exeter ;' and he trusted 
that this would go forth as a fact, and not as a theory, for in the Exeter 
Town Council the other day, on asking if a certain matter had been 
referred to the Medical Officer of Health, he was met by the assertion 
that there was no Medical Officer of Health for the city, and that it 
was hoped that the city would never he under one. A Medical Officer 
of Health would bo more efficient if he were untrammelled by the 
necessities of his private practice. It wna absolutely necessary that 
there should be a Medical Officerof Health for a city lite Exeter, with 
the entire services of an efficient man, and this point had a much wider 
bearing than they were at first willing to admit. The present medical 
an-angements at the Sanatorium were iinsntisfnctory. Theadvantages 
of the Sanatorium would be increased twenty-fold if it were removed 
from the chai^ of three or foiu- medical men in practice in the city, 
handed over to one man who was not a competitor in practice, and freely 
opened to all medical men, who would thus hs able to induce patiente 
of the higher classee to go there, on the assurance that they would not 
have to be attended by a practitioner other tlian their own medical 
man. Then, too, he had to i-emark, that schools, in these days of 
esamination, were not only hotbeds of infection, but in too many cases 
the pressure brought to hair to com^wl children to attend the exami- 
nations was productive of immense evil. It should be the bounden 
duty of the teachers in such cases not to compel the attendance of 
children in the schools, but absolutely to prohibit it. He mentioned, 
without diarespoct to the Medical Officer of Health, that in Exeter it 
had been stated that the Inspector was the more competent to pass an 
opinion whether the children should attend. Then it was necessary 
■ there should bo a projjer ambidance provided. At the same time 
there was a strong opposition to the use of any distinctive vehicle — one 
which savoureil of the prison van. If raembera of the Congress could 
help to the designing of an am-epukiTe pattern vehicle, in which the 
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patient could lie recumbent, they would oiijxble the medit-al men of 

[ ■the city to cnny out the principles uf the public health, 
• Mr. Rubins inquired whether ' Sanatorium ' was to he the name 
-of ferer hospitals or convalescent hospitaUT 

Dr. C'arpester congratuUted Mr, Woodman on the fact that the 
Sanitary Authority had the control of the Sanatoiiiim luid not the 
destitution authorities— the guardianH. Where the isolation of theaick 
had been done under the latter authority, it had fre<|uontly been very in- 
jurious to the suppression of diseafie, because people would not go into 
the baildings supervised by Boards of Guardians, under the impression 
that they were thus being pauperised. By stamping out disease in the 
first instance, its development in private houses would be prevented. 
The Sanitary Institute was anxious to impress upon the people that 
there wera sanatoriuma and sanatorium^, vacciuatora and vaccinators. 
If vaccination were properly performed, there waa no doubt that the 
number of cases of small-pox arising in the district in consequence 
of eipoanre would be proportionately small. Vaccination was per- 
fiirmed much more efficiently now than it was twenty 3'e3ra ago, and 
it would be found, on an examination of small'pox patients, that the 

' (Qiildi-en who iiad been vaccinated were absent. Mr. Dom\-ille Iiad 
impressed on the meeting the necessity of Medical Officers of Health 
being untrammelled I'y private practice ; and this might be said without 
disrespect to Mr. Woodman, if the large city of Exeter could see its 
way to such an appointment, as it was human nature that other 
molical men would not be anxious to get Mr. Woodman intividuced 
into families which thoy were attending. The course suggeslod by Mr. 
Bomville would, therefore, be advantageous to the community. The 
speaker trusted that the people would not be slow to take advantage 
of this sanatorium, the existence of which rendered aid tu those who.se 
duty it was to stamp out disease. 

Mr, Stephen Boubne remai-ked that the dilhculty with respect to 
Bchoola might be got over by the aid of the Education Department, 
if the days when the children were unable to attend in consef|nence of 
sickn^S were reckoned iu the days requisite to qualify the children 
for presentation for examination. The qualification was merely for 
presentation, and did not carry with it any results unless the child 
was able, by iuf«lligence, to achieve them. A proiior represent; it ion 
to Mr. Mundeila would doubtless effect an altei-ation iu the code of 
regulations. 

Dr. Richardson suggested that Mr. Bourne should draw up a 
resolution for consideration at the Council Meeting on Fiiday. 

Mr. White stated that he hiid just pencilled out a resolution, and 
promised ha would subsequently submit it. He refeiTed to a small 
Oottage Hospital in Hampshire, in which the rule was that one medi- 
cal man should supervise it, but that each patient, coming from all 
the villages around, should select his own medic^il man. This rule 
had been one great means of inducing the people in the neigh boui'hood 

, ta como into the hospital, because they would not be restricted to the 

f attendance of one medical man. 

Mr. Woodman, in reply, soid that, as one of the Medical Officers 
f Health, it was not for him to say whether his position was good or 
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bad. The Eseter Hospital wiis generally called the ' Sanitarium,* but 
was more frequently s[)ell©d the Sitnatorium. If it had been iii the 
first instance called the Fever Hospital, or a Small-pox Hospital, they 
would not have got the patients to go there. In 1880 there hod not 
been a single ca.ie of scarlet fever received into the Sanatorium, and 
he believed that there had been only one isolated ca.«e in the whole 
city. It showed that the Sanatorium had been a step in the right 
direction. A very large number of the modern cases of ^mall-pax 
shoiced marks of very imperfect vat-cination ; and, a» far as death pre- 
vention went, vaccination had proved very successful, and when cases 
had occuiTed, they had been of a mild character. 

The President concurred with Mr. Domville, and added that a 
Medical Officer should be so fitr independent of the authorities that he 
could not be removed at caprice. Referring to the use of the term 
Sanatorium, Houses of Recovery, <tc., he pointed out that until the 
pulilic had beeome more enlightened, these little subterfuges would 
have to be resorted tu. On the subject of registration, he mentioned 
that last year, at Amsterdam, ho had seen the course adopted in 
Holland. The inhabitant householder, an well as the medi^ man, 
had to give notice of the occurrence of infectious di.'^a.se : and, if there 
were not means of isolation, the patient was sent to the public hos- 
pital. If there were any objection to that course, the house was put 
into quarantine, and placai'ded, ' This is an infected house,' with the 
nature of the disease ; and no business was allowed to be carried on 
in the house where infection esistod. Holland was not a despotic 
country, but with parliamentary legislation and freedom like Eng- 
land. In England, therefore, there ought not to be any pi'actical 
difficulty in the adoption of a similar course, witliout which we should 
never satisfactorily be able to cope with infectious diseases. 
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Notes on the Spread of Diphtheria. 

Tee prevalence of Dipbtherin, ever since the beginning of the ax- 
teenth centiiry, in every region of the old and new world — its large 
proportional fatality, its probable recurrence in the same individual, 
the hereditary susceptibility to its attacks, the rapidity with which it 
often strikes down ita younger victims — the hidden pathways along 
which it glides fi-oio one home to another, pa*iing by the hovel where 
sanitary neglect seems to claim it as an expected guest, and knocking 
with a hand which admits of no denial at the cleanest iiphmd home- 
stead — fix the attention of the student of preventive medicine, and 
render its etiology a matter of no slight intercKt. 

The noble Washington, the historical Empress Josephine, our own 
well-loved Princess Alice, are counted among the numbers it has 

That one sick child may infect an entire household ; that its 
poison may be smuggled in clothing ; may be meted out by our milk- 
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_ I Ilia daily rounda ; may Bteal on iis shrouded in the gases of 

our sewers ; that it may cliog to the floors and walla of empty cham- 
bers for days or even weeka— ai-e but too well reco>riiised facta. 
Indeed, 1 remember where witbin one of my sanitaiy diatl-icts the 
farewell kiss impi'esfed on a coffined coi-pse ])roved the kisa of death 
to a group of unsuspecting Hunday-t^chool cliildreit. 

Neither the Beason of the year, nor excess or deficiency of beat, 
bear any relation to the spread of Diphtheria, and its connection with 
rainfall is atuumed rather than proved. If we extend our inquiry 
into the propagation of Diphthem over any wide area, we shall wwn 
observe that the majority of those sufferiog from its attacks are 
children, and that tlie mof't impure and over-crowded habitations 
quite as often escape as the cleanest and best ventilated ; in fact, that 
it is not on sanitary conditions that, at all eventt^ its primary visitation 
depends. No doubt that when I>ipbtiieria is once fairly established 
among a swarm of ill-fed, close-packed, unwashed youngtit«rs, they 
will die faster and spi-cad infection further, than more fortunate 
children; but these oi-e only the accidents w hid i result from over- 
crowding, want of CMintrol, bad nursing, and all the attendant ills of 
thriftless poverty 

Rut the isolated position of a house, and its distance from an 
infected centre, render it no more secui-e from the advent of Diph- 
theria, than the cleanness oE its surroundings might be expected to 
ilo. This disease leaps with long strides fi-om one dwelling to another, 
miles apart, leaving the iuhabitunts of the intervening hamlets and 
cott4iges untouclipd. The only reasonable explanation seems to bo 
that the atroasphere becomes contaminated br contagia from the 
bodies of the sick, and that currents of air carry the poison with them 
ill their course. Bretonneau, indeed, opposes to this theory the weight 
ofhis great authority, for he says, 'it (Diphtheria) no more possesses 
this property than the syphilitic disease doe;.' And in another place, 
* The facts supplied by the epidemici of diphtheria which have broken 
out in the department of Indre et Loire, or which have extended 
into the surrounding departments, prove in the most evident manner 
that the atmosphere cannot transmit the contngion of Diphtheria.' 
William Squire, however, admits (hat, to some extent, the mateiial 

_of infection most be diffusible in the air, and that within the limits 

1 of a house the danger of infection is greater from this source than 

^ftom direct contagion. 

' I Tcnlnre to think that he under.states the facts, and that the 

miasm of Diphtheria travels far a'ong the course of prevailing winds. 
J relate the following as an illustrative case : — 

On the morning of June 6, 1879, the household of a farmer living 
ntWamacombe Farm, North Devon, wei'o in perfect health. Their 
milk supply was derived from their own healthy cows ; (heir drinking 
water was excellent ; they used neither drains nor cesspits, simply a 
detached earth doset. The building stands more than a mile from 
uj other, on the sloping side of a grassy hill, commanding delicious 

I bud and sea views, and is blown on by every wind except the north- 
Bt. Three of the children were absent from home for a few houi-s 
I this day, walking a distance of a mile or so towards the sea- 




BASITABT BCIXHCE AND PRE>EKnyE 



^ 



board, ami returning Lome direct — neither eutering a. dwelling-liouso 
sot conversing with stiangers. At nightfall, two of them complained 
of ilUiesa. Tjie nest morning Diphtheria was recognised by their 
medical odviticr, and on the fourth dny the yoangest, aged seven jears, 
died. The illness wii a made known to the local sanitary authority 
from the commencement; and, in conjunction with the medical man 
in attendance, the most stringent precautions wore used to limit the 
spread of infection — providentially with good snccess. I instituted a 
most searching inquiry, both within my own sanitary districts which 
surround the house and in the adjoining parishes, to discover a 
source of infection, and could find none nearer than in a village eight 
miles away, where, in a detached house, two cases of Diphtheria bad 
occurred not long before. The tenant of Waniscombe, a most intel- 
ligent yeoman, who took the greatest interest in the matt«r, n^ared 
me that there could have been no possible intercommunication. 

The behaviour of Diphtheria during an epidemic which occurred 
at D&acombe in 1873-4 affords a further illustration of its aerial 
spread. Certainly for ten j'ears previously, and probably for a much 
longer period, no case had been noted in the town or district, when, 
on April 21, 1873, the death of a child aged i years was registered as 
' Diphthei-ia, membranous exudation on the fauces,' thus leaving no 
doubt of the natui-e of its illness The house in wluch the child 
died is a small hotel, a few feet above the sea-level, situated in a 
very sheltered position, adjoining the poorest and most cix>wde<l port 
of the town. No special sanitary precautions were used except the 
separation of other children and the rest of the household from the 
sick child. The windows of the room in which it lay were closed, 
certainly through no theory of air infection — and ventilation was 
carried on by means of the upcast draught of a wide open fire-grate. 
The corpse wsa early placed in a secure coffin and buried. More 
than six months passed by, and no fresh case occurred. 

In the following November there were some cases of Diphtheria 
on booi'd a tniining-ship in a distant port, and a lad named Frnst, 
aged 13 years, was sent home ill to Ilfracombe. Ho was received by 
bis aunt, housekeeper lo an elderly lady, who resided in a large 
i-oomy house, partof a teiToce overlooking the town some two hnndr^ 
feet above the sea level, and open to the fields front and rear. 
A medical man, who chanced to live next door, was called to see the 
boy an hour or two after he came home, and recognised Diphtheria. 
On the third day the lad died. His annt, — ' to avoid making a fusa,' 
as she called it, and di-eading her mistress's displeasure on her return 
home— neglected every sanitary duty, aired the sick chamber with 
open windows, and removed the corpse on the evening of death to a 
relative's house, in a hastily-constructed shell. 

This house was unfortunately ne:irly the highest in the town. 
Twenty-four hom-s had hardly passed hefoi-e two of its inmates, young 
childrrai, were infected. They were carefully kept within doors, and aU 
communication with the outside world prevented so far as might be. 

Four days afterwards, three children, aged 4, 5, and 8 years, living 
half a mile west, straight down the course of the then pi-evailing 
wind, were fatally attacked with Diphtheria. The same medical man 
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ill attendanoa oa them ; tlie milk supply was eejiarate; and 
theii' iflolation was satiafa^^torily pi-oved, as they were just reeoveti 
from measles, and bad not quitted thcii' own roof fur the previa 
three weeks, except to take an ailing in the giii-den. In fact, the 
medical certificate of death in the case of the first child is ' Meiisle-: 
Diphtheria,' 

In a day or twomoi-e, the children of a country wheelwright were 
Attacked, three fataUy, with the same disorder. His houara is two 
miles from the town ; ia isolated on the top of a blowy hill (TOO ft. 
high) surrounded witti upland pastures, sloping down to the co:ist-lino. 
During a. portion at least of the preceding week tjie wind bad hlown 
in the direct line from the home of the lost group of cases over this 
man's house. Two of his children, aged '2 and 4 years, were out of 
doors, well enough, in the daytime, and were attacked in the evening 
with hoarseness, pain in swallowing, swelling of the throat and 
palate, ' primary laryngeal Diphtheria,' and died within a few hours 
of each other. 

From these multiplied centres of infection the disease spread. To 
cbeck all communication from house to house was impossible, and by 
the time this outbreak had ended, more than 125 casas had Itcen 
under treatment, and thirty-two children bnd died. 

Now in the case wluch occurred in April 1873, it is true that no 
great attention was given to sanitary and preventive measures, and 
I am informed that the only ontLseptic treatment adopted was the 
local use of potassiom permanganate ; still, from tho low levd of the 
dwel!ing<honse, its very Bhelt«red position, the almost accidental 
cloBure of the windows, and the early sepulture of the body, the 
germs of the disease could not mingle, to any great extent at least, 
with the current?; of the air, and the poison failed to spread. 

But no sooner had diphtheiia been imported into a bouse on a 
high, aepo»e<l sihiidion, ond the corpse been carelessly moved from 
place to place, than clouds of disease germs were set free into the air ; 
were driven down the wind, and soon found tlieir way on to the mucous 
surfaces of children. 

It will be observed that in the three examples of supposed aerial 
infection separate gi-oiips of children were attacked together, group by 
group, and that at least in two instances local lesions were first 
noticed, and were prominent till death took place. In fact, the rela- 
tives described the children's illness by using tho expression ' that 
they were suddonly struck down with croup in the throat.' 

On April 15, I87S, a sporadic case of diphtheria again made its 
appearance in Ilfracombe, It occurred in a very sheltered situation, 
some 90 feet above sea-level. Warned by the consequences of the 
preceding outbreak, early information was given to the local sanitary 
authority. Fi-om the very first day the sputa, the excreta, the linen, 
the throat wei-e in various degrees all carefully disinfected. Some 
attempt was made to disinfect the air of the sick room. The att«ud- 
anta employed either hydrogen peroxide or potassium permanga- 
nate to their own liands and throats, and directly the child died 
she was enveloped in cotton wadding soaked in cavlwlic acid. The 
windows were kept closed, and ventilation was carried on by on open 
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chimney and large fire. Tlio iufecHoa extended only to tlio nest row 
of bouses, causing, in all, but three cases and two deutlis. 

I have now before me r diRgmm, which I prepared in l^T+ishow- 
ing the distribution of diphtheiia in the Ilfraoiuibe district during 
this epidemic of 1873 and 1874. It takes the form of a sketch map, 
and furnishes, among other pm-ticulars, the height aljovo the sea line 
of the houses where this disease prevailed. Reference to it shows 
that out of thii'ty-two deaths, twenty-six occurred in honses on high 
levela. There is no exact i-ecord of Uie distiihution of non-fatal cases, 
but in a report which was made at the close of the outbreak I £nd I 
used these words : ' The residencee of nearly all the sufferers ai'e on 
high levels ; ' and a medical friend remarked, ' I do not recollect 
ha\-ing attended a true case of diphtheria below the level of the south 
Bide of the High Street of IlfracomLe.' 

In the year 1873 Ilfracombe contained a popnhition of 5,000 
Bouls— some 3,000, in round numliers, living on the lower levels, and 
the remainder in elevat«d situations, corresponding to the ecclcsiastici'.l 
divisions of the parinb. Yet, though the population then prepon- 
derated BO much on the lower levels, and the houses were so much 
closer fiacked and by far the oldest, they were comparatively free from 
tiiB epidemic which hung round higher built houses. 14'either milk, 
water, nor drainage cast any light on the Ctiuse. 

The author of the ' Dictionary of Hygiene' ' s]>eaka of the same 
epidemic bs extending into the districts of which he then was the 
health officer, and obsen-cs, ' The fuct of its preference for high, open, 
and a.\yj situations was cxtrernely marked, the places of selection being 
isolated houses on lofty hills. It was propagat«d also into houses 
where there were certainly no insanitary conditions whatever.' 

Observations made during a single epidemic, however carefully 
recorded, are far too limited to prove that air is a carrier of the mate- 
rial of diphtheria poison, be its nature what it may. There may be 
better explanations of the phenomena I have described. The problem 
to be solved is this— Is diphtheria a diseaso generated ih novo in 
healthy children, under certain circumstances, of which we are en- 
tirely ignorant, or is it only communicated by contagion and infection 
in the widest use of the?e tei-msl 

And if tbii doctrine of communication bo, as it most probably iP, 
the true one, is air one of the communicating channels ; and, if so, 
under what special ciivum stances 1 

Of tlie transporting power of air, wo have the well-known illustra- 
tion of sails of ships, 800 miles away fi-om thp African coast, being 
red with minute particles of snnd, which lodge on them aft«r a sand- 
storm on that continent. Some ingenious experiments of Dr. 
Blackley ' may further explain the initial nppeanince of diphtheria 
on liigh levels, and its wider spread from Rueh places. Blackley not 
only estimated the amount of [joUen dust floating in the air, by ex- 
]<osing slips of glass moistened with a mixture of proof .'ipirit water, 
glycerine, and carbolic acid, but he also det«rmined the amount of 



SUU>B-SING OH THE SPREAD OF IIIFHTHEBU. 65 

jollen at different altitudes, by flj-ing kites, to which pi-eparod slips 
*ef glass were attachei!, and by these means has ascertained the 
interesting fact that there is moi-e pollen in the iip|ier thiin in the 
lower stiTvtii of iiir. In one experiment a In-eeze had been blowing 
for twelve hoius from the sea, and a kite with a glass attached to it 
was elevated to the height of 1,000 feet, a similar glass being exposed 
at sea-level. After three hours' expoaui-e, the kite glass showed eighty 
pollen grains, the one at the lower level not more than one or two. 

The local condition of the atmosphere may have much to do with 
the vitality and perfection of diphtheria organisms, as well aa their 
distribution, as in the case of the potato bUght {peronospora t'n- 
feitanti), whose oi-dinary aerial fructification depends for its perfection 
on fractional differences in the proportion of carbonic acid in the 
fctmosphere, and the presence or absence of the sun's light giving 
Iwys. 

I With three if not four forms of infections fevei' are associated the 
presence in the ti^ues of abnormal forms of vegetation, which, first 
discovei-ed by continental pathologists, are confirmed by the conscien- 
tious experiments of Dr. Sanderson. Profftssor Cohn has proved them 
to be spirilla, of the class algte or seaweed. 

In the case of diphtheiia, Dr. Oertel, of Mmiich, considera tlie 
primary disease to be local, and Letzerich is confident that it is 
caused by a fungos which attacks mucous surfaces from the outside. 
Dr. Von Naegeli classes these microscopic organisms or micrococci in 
a group which he connects with fungi. 

Now algie will be more closely connected with the aqueous propa- 
gation of diseases, but eveiy botanist will place the fungi as aerial in 
their fructification. 

Thus air would be the natural agent for the diffusion of these 
fungoid niioroiymes or cacozj-mes, as Dr. Alfred Carpenter proposes 
to name them. 

Is primary diphtheria a local or a constitutional disease 1 A 
large portion of its history is an attempt to solve this vexed question. 
If the theory of aerial propagation by caco^mes he true, local ^mp- 
toma would first show themselves. The rapid progreaa of the disease 
rendera the separation of local from general symptoms difficult, but 
the history of the cases I have recorded certainly fiivours a local view 
of infection, both from the incidence of the disease and the early atten- 
tion which was attracted to the throat ; and again, if a careful daily 
examination is made of those who nurse diphtheria patients, ina great 
number ot casea patches will be noticed on the tonsils and adjacent 
SuH'aces. In the event of adult attendants, these patches genei-ally 
pose away without further mischief, without ti-eatment, and without 
even the knowledge of the peraon concerned. 

To practical sanitiiiians the methods by which diphtheria can he 
propagated are questions of the greatest interest ; and should multi- 
plied cases be recorded where isolation seems certain, and yet the dis- 
ease spreads— and, on the other hand, where air poisoning is obviated 
and the disease is checked — we may fairly consider that the atmo- 
sphere carries diphtheria in a way somewhat similar to the water- 
'q typhoid. 
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It may chance to be near the truth that difihthena is an air- 
Eipread disease, and that the mucoua surface of ths throat and iiarta 
tiiat lie adjacent are proper Ibr the initial growth aud fruiting of its 
special fungus ; just as in the case of enteric ferer, the mucous stii 
faces of the intestines are proper for the life of the typhoid fungus 
which is watei'-ljom and wattr-sproad. 

Edwtn Slade-Eino, M.D., 

Licentiate in Sauitari/ Scitnce, 



A Century of Death-Rates at Teignmouth. 

A FEW years ago 1 introduce*! into one of my annual rejjorta to 
tlie Tet^'nmouth Locul Board a calculation 1 liad made of the denth- 
rat<i in that town for each year from 1795 onwards. The result of 
these calculations induces me to reproduce them, with observations, 
in the paper which I now have the honour to read to you. I have, 
since that time, calculated the death-rato backwai'ds to 17SQ, and 
forwards to 1879, and have added besides calculations of the zymotic 
. death-i'ate and of the enteric fever death-rate, as well as the birth-rate, 
for each year since 1838, when the registration of births and deaths 
oowmenced. This table I now present to you (pp. 67 and 68), 

It gives in the Srst coliunn tJie date of the year; nest the popu- 
lation as ascertained every ten years at the census, then the corrected 
population for each year ; afterwards as far down as 1843 the number 
of burials in the town during each year, as ascertained by me from 
the registers in the churches and cbapela, and the burial-rato calcu- 
lated therefrom ; then from 1838 onwards the ntunber of deaths ia 
the town regist^'ed dining each year, and the death-rate calculated 
from them ; and in the next column the mean death-rate for each 
period of ten yeora pi-ecediiig each yeai-. Afterwards come the 
zymotic death-rate and enteric fever death-rate for each year, and 
&ially tho uumljer of births registered in each year, and the resulting 
birth-rnto. 

In calculating approximately the population for the yeaa-s pre- 
ceding 1801, when the census waa first taken, I have been thus guided. 
In a very valuable manuscript describing tho then condition of 
Teignmouth and its previous hi-story, written by Mr. Kobert Jordan, 
in 1791, and to which his grandson, Sir. W. R. H. Jordan, of Teign- 
mouth, has kindly given me access, that gentleman gives the number 
of houses then existing in the town as about 400. Taking the con- 
ventional rule of five inmates for a house, this would give a popu- 
lation of 2,000 for the town at that period. The actual census ten 
years after giving 2,012 as its population then, this calculation is pro- 
bably not far wrong. Again in 1690, on the occasion of the burning 
of Teignmouth by tixe French, the number of houses in East and West 
Teignmouth is given as about 300 On the same ground of caloula- 
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Tahle of Death Rates, dx,, at Teignmouth. 
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1-6 


104 


145 


301 


1847 




4873 






93 


19-2 


16-8 


20 


0-82 


130 


26-6 


1848 




4942 






91 


18-4 


17-0 


4-6 


0-40 


140 


28-3 


1849 




6011 






155 


300 


18-4 


141 


1-59 


165 


32-9 


1850 




5080 






76 


14-9 


18-2 


1-3 


0-98 


166 


32-6 


1861 


5149 


6149 






97 


18-8 


18-6 


1-7 


116 


162 


29-5 


1862 




5236 






111 


21-0 


19-3 


2-2 


1-52 


177 


33-8 


1853 




6323 






85 


15-9 


19-5 


1-6 


0-18 


148 


27-7 


1854 




6410 






171 


200 


19-3 


2-4 


0-37 


179 


330 


1855 




5497 






105 


191 


19-4 


1-3 


018 


144 


26-2 


1856 




6684 






91 


16-2 


19-3 


3-5 


0-35 


163 


29-2 


1857 




6671 






100 


17-6 


191 


2-1 


105 


176 


310 


1868 




6769 






155 


26-9 


200 


7-8 


1-39 


167 


290 


1859 




5847 






125 


21-3 


191 


4-2 


0-34 


177 


30-2 


1860 




5935 


4 




98 


16-5 


19-3 


2-0 


0-50 


188 


31-6 


1861 


6022 


6022 






113 


18-7 


19-3 


2-4 


016 


161 


26-7 


1862 




6094 






123 


20-1 


19-2 


1-4 


016 


171 


280 


1863 




6167 






106 


171 


19-3 


1-6 


0-81 


186 


30-1 


1864 




6240 






114 


18-2 


191 


2-5 


016 


154 


24-3 


1865 




6313 






128 


20-2 


19-2 


30 


0-47 


160 


26-3 


1866 




6386 






116 


180 


19-4 


3-3 


0-94 


166 


24-4 


1867 




6459 






121 


18-7 


19-5 


1-8 


015 


160 


24-7 


1868 




6533 






105 


160 


18-4 


0-7 


0-61 


142 


21-7 


1869 




6605 






125 


18-9 


18-2 


2-5 


0-60 


171 


25-8 


1870 




6678 






142 


21-2 


18-7 


40 


0-30 


176 


26-3 


1871 


6761 


6751 






113 


16-7 


18-5 


2-9 


1-33 


156 


231 


1872 




6823 






107 


15-6 


180 


1-7 


0-29 


187 


27-4 


1873 




6895 






133 


19-2 


18-2 


2-1 


043 


178 


25-8 


1874 




6967 






147 


211 


18-5 


2-8 


0-28 


169 


24-2 


1876 




7027 






116 


16-5 


18-2 


1-4 


0-42 


173 


24-6 


1876 




7087 






96 


13-5 


17-7 


0-5 


000 


179 


25-4 


1877 




7147 






107 


14-9 


17-3 


0-7 


0-14 


176 


24-6 


1878 




7207 






129 


17-9 


17-5 


2-9 


0-97 


197 


27-3 


1879 




7267 






121 


16-5 1 


17-3 


1-5 


0-41 


172 


23-6 



tion this would give its population at that time as about 1,500. From 
these data I have made the calculations which appear in the table, 
and which may, I think, be taken as sufficiently accurate for the 
purpose. 
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ftENTUBY OF DEATH-RATES AT TEIGSMOUTH. 6ff 

situiited at the moutli of tie estuary of tlie Teign, 
L third of a mile in width, on its northern side, 
m&inly on the elope of the hills rising from, the river, which at a dis- 
tance of two miles nttain nn elevation of 800 feet, bat partly on a 
shingly flat thrown \>p at the direct entrance of the estuary into the 
sea. This flat portion was not built on till nfter the beginning of the 
present centuiy. Through it passed in those doys the estuary of a 
brook, the Tame rivulet, which divides the jiarisheB of East and West 
Teignmouth, while the Comb or Bitta Brook nam to the west of the 
itOFwn into the estuary. 

The soil of the district is of pure red sandstone conglomerate with 
guheoU of clay at varying depths, 

The employments of the inhabitants nre and have been pretty 
equally divided between those connected with seafiiring and fishing 
Dccupntions, those connected with agriculture, and those attaching 
usually to the variotis wants of a town. 

Previously to the year 1B36, the water supply of the inliabitnnts 
WHS entirely obtained from the two brooks above mentioned, and wells 
connected with various houses. 

The public sewen^ was scanty, and of the most imperfect kind, 
the eatuarial portion of the Tame brook, contracted and gradually 
covered over, becoming the main sewer of the town. The tatrinal 
accommodations of the seveml hoases were, when present, of the outside 
privy and cesspit class, lo which water-closets were being hy degi*ees 
added. In no small number of the poorer class of houses arrnnge- 
menta of this sort were, however, altogether wanting, the excreta find- 
ing their way directly or indirectly into garden ground, refuse heaps, 
or the tideway of the river, while tho adult mates resorted usually to 
the sea-shore, the fields, or hmes. 

In 183G an Act of Parliament was obtained, under which powers 
were conferred on a Board of Commissioners for constructing a re- 
servoir, supplying the town with water (the water of good character 
being conveyed fiiim the hill above the town), for providing public 
sewerage, for widening streets, for the watching and lighting of the 
town with gas, and for its general improvement. In 1859 the 
town placed itself under the Local Government A.ct, and a Local 
Board took the place of the Improvement Commissioners. Under 
these bodies the work of sanitary improvement has been carried 
out fi'om those dates to the present time. A supply of good 
water has been provided, and has been carried throughout the 
town, and private wells have gradually been, with few escei>tions, 
disused or stopped up. Streets have been widened, and new houses 
built in accordance with by-laws sanctioned by the Home Office. 
Drains have been laid in streets where befora they were absent, 
and the Tame brook and other main sewers have been covered over and 
carried dowTi to low water mark, the amount of 5,680/. having been ex- 
pended by the town between 1S50 and the present time, in works' of 
sewei-age alone. But what I wish to draw attention to in this paper is 
this, that with all these steps taken in the direction of sanitary I'logress, 
the death-rate was considerably anil persistently higher after these 
'grks had been engaged in than It had been before, a fact rendered 
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more paJpablo in the column of deuth-mtes for decennial periodfi. 
Thus tte rates, wliiuh mnged between 13 and 14 per 1,000 in tlie de- 
cenniads ending witJi the years from 1813 to 1823, and from 16 to 17 
in those ending between 1839 and 1843, ranged between 19 and 20 in 
those ending with the years from 1852 to 1867. From this date the 
rates have again decreased, and at present, it vriU be seen, they have 
declined to 17-3 per 1,000. 

To what are these facta owing 1 

That sanitary improvements in a country or a town result, 
speaking generally, in dimiaifihed death-rates, is not a [toint at present 
open eidier to qaostioning or discuEsion. The proofji of it are ample 
and in-eststibte. It may be worth while, therefore, to inquire aa to 
the probable causes of what at first sight seems so anomaloua. 

It maybe said that a burial-rate cannot be compared with an 
actual death-rate. This to a certain extent is no doubt true, and 
requires to be allowed for ; but as railway communication with Teign- 
mouth did not exist before 1846, and as the means of ti-ansport in use 
before this were attended with ngood deal of trouble and expense, it 
is possible that at the peTiod when the burial-mtes were the lowest 
they pi-etty nearly represented death-nitea also. It will be observed, 
too, as to the four years from 1838 to 1841, in which both the number 
of deaths and that of burials are given, that these did not widely 
differ from each other, and also that the burial-rates before the enriy 
part of this pi-esent century were decidedly higher than in Bubsequent 
years, and more nearly i-eeembled the death-i-ates that afterwards 
obtained. 

I would look, therefore, for the explanation to another cause. 

Teignmouth, during the last century, existed as a small sea-side 
fishing town and port, but at the close of the centmy, the time wlien 
Mr. Joi'dan wrote, it began to come iuto notice as a. resort for yisitora, 
and during the first thirty years of tlio present century it had become 
a watering-place of fashionable repute. This prosperity, the rise and 
development of Torquay, and the setting of the tide of fashion in that 
direction, materially diminished, and it will be seen that the popula- 
tion of Teignmouth, which had risen rapidly from 2,012 in 1801 to 
4,688 in 1831, had declined in 1841 to 4,459. At the mme time the 
population of Torre and Torquay, which in 1801 was only 838, in 
1831 had risen to 3,582, was 5,982 in 1841, and in 1851 had reached 
11,465. In 1846 the South Devon Railway was opened to Teign- 
mouth, and its population began again to increase. In 1851 it stood 
at 5,149, in 1871 at 6,751, and is probably now about 7,2.")0. We have 
here, then, within the last eighty yeai-s, two periods of inci'eafiing 
population in the town, the one attended by a low death-rate, tJie 
other by a higher one. What has made the difference) I believe 
this — that in the first of these two periods the increase in population 
was in that of the wealthiei' classes, both amongst risitora and i-esid- 
ents, while owing to this, and to the Newfoundland trade then 
floiu-Lshing, there was a general absence of real poverty amongst the 
lower classes as well ; whilst in the latter of these two periods the 
increase w-as— at first at least (and it ultimately became a permanent 
one) — in the poorer and the labouring classes oi the community, and 
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ose less stationniy in thcii* habite and possessing on the whole less of 
e conilitiona of physical comfort than their fellowa of former days. It 
is to this prepondeiuDCe of the poorer classes that I would ascribe the 
higher death-rates m the latter than in the former of these two periode. 
The last ten years have seen an increase again in the wealthier classeB, 
amonggt residents as well as visitors ; but as the visitors increase the 
population principally during the summer and autumn months, while 
the census is taken in April, the death-rate of Teignmouth hasalwaya 
an extreme value, and is unmodified by the effect which the presence 
of the migmtoi? part of ita population at an opposite time of the year 
'Vould pi-oduce, 

- If, then, the explimtition I have proposed of the marked difference 

lie the death-rate at these two periods of the town's history, and of 

"wir increai<e afier Banitary works had been pr<^ressing, be correct, 

'hat are the cau-sea of thia preponderating death-rate in a poor as 

pai'cd with a wealthier population t They ai* not, I fear, far to 

:, and ai'e too well known bo all of us. 

Briefly they may be described as greater espostire to cold and damp, 
to rapid changes of temperature, and to other hurtful meteorological 
influences ; to greater liability to suffer &om dangerous and unhealthy 
occupations ; to insufficient clothing ; to insufficient or unwholesome 
food ; to neglect of cleanliness ; to the presence of a more vitiated 
atmosphere in and around theii' dwellings ; to greater ignorance of 
the laws of health ; and to greater carelessness in the use of means to 
ward off or to get rid of disease. 

This dependence of an increased Dumber of deaths in a population 

m the conditions above recorded is, I think, not unaptly illustrated 
■Vf the I'econl before you ; but other lessons also are, it appears to me, 
to 1>6 learat fi-om it. The causes of mortality jast mentioned may 
doubtless all be classed in ii broad way under the head of insanitaiy 
conditions, at least of conditions inimical to he^ilth ; yet many of them, 
it will be seen, are conditions of the people in their private and in- 
dividual circumstances and habits, not of the locality in regard to its 
public economy, I would flverefore submit that in studying death- 
rates for investigating the sanitary condition of a town or district at 
any particular time in comparison with that at another time, and 
much more in comparing by their aid the sanitary condition of one 
town with another, the relative proportions of the poorer and wealthier 
classes, and the nature of the occupations of the inhabitants, are 
material elements in the inquiry. I fear that not untrequently a 
comparison between the death-rates alone of one town and another at 
a given time, or between those at two diffei'ent periods of time in the 
same town, is too hastily taken as in itself an absolute indication of 
the relative sanitary charactci-a of the places or tiroes, and of the pro- 
gress and energy of tUeir respective sanitarj' authorities. Unless with 
limitations, and guided by further investigation, an injustice may thna 
be haply done. No action of a sanitai-y authority can influence 
climate or weather, can provide food, fuel, or clothing, can supply 
forethought or prudence, or can affect the social habits or the occupa- 
tions of a jxjpulation ; and for these they cannot be held responsible. 
Thrae is that, however, which is always in their power — folly and 
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faithfully to perform their own functions, thereby to blunt tie power 
of evil in that which they cannot imme<liati?Iy affect; and in these very 
mattei'a to recognize the direction in which further progrefis is to be 
Bought for, and by their influenci! tu direct public feeling and mould 
the habits of the community. There ia another point, I think, worthy 
of attention. It wiil be i^een that sanitary conditions being the bouki, 
yet the death-rate differs, sometimes widely, from year to year, and 
from ca\i3es, doubtless, which cannot be classed under that head. It> 
is not well, Iherefoi'e, to look for a diminished death-rat« as a neces- 
sai'ily immediate consequence of sanitary improvements in a locality, 
nor is it wise to pi'ess upon the public any smaller death-rate which 
may happen to occur soon after, as evidence of these good resulta. The 
student of sanitaty science is not called on, so to upenk, to hold a 
brief even for truth, Eathei- be should in a judicial spirit weigh the 
evidence obtainable from all sides, and form his opinion carefully 
thereon. Sooner or later sanitary work will necessarily tell, and for 
its results we may afford to wait. 

I have spoken of the increase of the wealthier classes in Teign- 
moutli during the last ten years, I>uiing the same time the death* 
rate has been materially decreasing. Is this decrease referrible to 
that OS its cuuse 1 is it the result of continuous sanitary labours 1 or 
are both of these circumstiuices factors in its pixiduction 1 Neither 
ought probably to be excluded. Yet it Is not to this decrease in the 
general death-rate I would look particularly for evidence of the result 
of sanitary action, I would i-atber point to the diminished death-rate 
from emteric fever. The mean of this from 1865 to I8C9 was 0'55 per 
1,000; from 1870 to 1874 was 0-52 per 1,000; from 1875 to 1879 
was 0'3d per 1,000. Much has been done in the town during thia 
time. More strictly each year are nuisances and sanitary defects 
searched for and remedied, and requii-ements for health insisted on in 
new houses; while thepublicsewerageisinaprocess of entire remodel- 
ling, and mean.s are being taken to increase the amount of its water 
supply, which in quality leaves little to be desired. By continuance in 
this course we may well look forward to increasing evidence of what 
earnestness and pei'severance can effect in the conflict with disease and 

I will now tui-n to Ihe zymotic death-rate, and strictly sketch 
what I know of the occurrence of tliLi cUiaa of diseases, exclndin!:; 
enteric fever, in Teignmouth. It will be seen that a liigh death-mto 
for a. year very frequently includes a high ^motic death-rate also, 
but this is not always the case ; in some years it is much the reverse. 
A very high death-rate, though, would appear to indicate a high 
zymotic death-rato as well, as in the yeai-s 1840 and 1858. We 
may therefore presume that the bui-ial-rate for 1797 of 32-4 per 1,000, 
the highest death-rato in the whole table, was mainly caused by 
fatal epidemic disease. Owing to the unusual occuri-enee of the causes 
of death having been entered for two or three years in the registera of 
buj'iala of East and West Teignmouth, I find that 40 of the 105 deaths 
occurring in 182D were from small-pox, onit the rateof 8-8 per 1,000. 
1833 was the date of a severe epidemic of influenza. In 1842 and 
1843, of the 18 deaths from zymotio diseases, 12 occurred from 
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Huall-pox ; in 18+i there were several ilentlis from whoopinjj-cough ; 
in 1848 tii-jre was n large mortality from maisles; and in 1849, which 
year has the highest zymotic moi-tAlity since the regidtrntion ot dtittlia 
began, both sreall-pox and acarlet ferer were excessively fAtal. In 
1B52 small-pos and measles agfiin visited the town, and wboojiing- 
congh in ISSS, In 185+, 1855, nnil 1850 scarlet fever again occui-red, 
hut mildly, accompanied in the Litter yeai'by measles and by a severe 
epidemic of whooping- oough. In 1857 diphtheria appeared for the 
nret time, at least ns so recognised. In 1858 scarlet fever showed 
iteelf in the autumn withoutat fir^t exhibiting any peculiar character ; 
but in connection apparently with the setting in of a strong cold wind 
'ir<aB the east, it assumed a character of great fatality, almost confined 
to the lower clasaesi, and in conjunction with measles produced a 
.JKjTnotio death-mte the next highest to that of 1840. In 1859 
riet fever continued this loss severely, and whooping-cough ap- 
i-ed with much severity. In 1860 a few cases of diphtheria 
and of amall-pox again occurred, and in 1861 a few of small-pox 
and subsequently of whooping-cough. During the next three years 
occasional ca.«ea of the latter complaint and of scarlet fever showed 
themselves, and in 1865 scarlet fever again occurred in conaidemble 
force. In 1866 small-pox again appeared, though neither exten- 
sively nor severely, and in the autumn of the year Asiatic cholera, from 
which disease 8 deaths occurred. Measles occurred epidemically 
again in 1657 and 1863, and scarlet fever very extensively hut very 
tuldly in 18G3, and to a small extent, bnt more fatally, in 1870, ac- 
^Mmpanied in the latter year by whooping-cough and meosles. In 1871 
" -pox appeared for the last time to the present date in Teignmouth. 
solitary txise brought into the town was isolated, bnt through the 
'Snrse's disobedience her daughter was attacked by it, and by her it 
communicated to her father. This man, pitted by former small- 
died. This occurrence sent the whole neighbourhood in a fright 
the vaccinator, and the disease was thus stamped out. Whoopiug- 
prevailed particularly in 1873, 1874, and 1878; measles in 
\l6ii, 187G, and 1878. Since 1870 cases more or less isolated of 
'let fever have from time to time occurred, but thei-e has been only 
death from it in the last eight years, that being of an introduced 

In calculating the zymotic death-rate, I have followed the usual 
inrse, but I do not scruple to express my opinion that the grouping 
^ ii^ethei', under the head of zymotic death-rate, of the death-rates from 
the seven or eight maladies to which the title ' principal zymotic 
diseases ' has been given is misleading, and in the present atat« of our 
knowledge injurious to progress. In public opinion, supported ever 
■ by medii^l authoiity, deaths from the^ particular diseases are n>- 
■l^rded as pecuharly preventable, and preventable by the dii'ect action 
[of sanitary authorities. With neither of these views can I entirely 
, woml. There are other diseases where mortality is equally pre- 
ventable by sanitary meoiinres, and the diseases thus groiiped together 
differ much from one another in character, and are very variously 
amenable to preventive means. Small-pox and enteric fever most 
probably are strictly preventable, though in different ways. Diph- 
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tlioria may possibly he so, but sctirlet fever, measles, and whooping- 
cougb are only iudii-ectly so. Over the mortality of the two last 
meteorological influences have, as a, rule, fu,r greater power than those 
usually called sanitniy ; while over that of acarlet fever, though both 
theee Influencea have power, yet in some epidemics of this disease it is 
difficult to say to what either its mildness or its severity ia to be 
ascribed. For preventing the spread of each of these when developed, 
isolatioD (a provision for which ought to exLst in every town), if 
effectually carried out, ia a certain moans; but with scarlet fever, 
measles, and whooping-cough, tliis is the only meons of prevention, 
£nt«ric fever and small-pox stand in a different, but a separately 
different, category. It may not be too much to say that enteric fever 
is a disease whose extinction may !>e compaswed by sanitary means, 
but can it rightfully be said that vaccination prevents small-pox 1 
Bo we not rathei- deliberately communicate it in a highly moifified 
and a lessened furm, in order that it may be passed through safely and 
at once? 

Why, again, should diarrhosa be placed, and separately, in this zy- 
motic group '( If measles and E-mail pox, if whooping-cough and enteric 
fever, occur in a patient at the same time, we recognise the presence 
together of two distinct diseases \ but do we thus when diarrhcea dccutb 
in their course 1 Diarrhoea, speaking broadly, is intestinal catarrh, and 
may result fi-om widely different causes, and be the index of very 
different states. Diarrhtsa may be a fbrm of enteric fever, or of 
obolera ; it may result from poi.soning by sewer gases or other similar 
forms of pollution ; it may he a substantive and true zymotic disease, 
the result of unhealtliy sanitary conditions ; but it may also arise from 
nnwholesonie and improper food, and to a very large extent indeed it 
yearly owes its origin to meteorological causes, occurring in a period 
of falling temperatures, and increa^g moisture following n hot day 
or hot and diy weather, and may be regarded as the coiTclation of 
the naso-bronchial catarrh which occurs during a thaw after a period 
of cold and dryness. Why shoiild a malady so various in its character 
and cansation be classed with diseases so distinct as measles and scarlet 
fever i and why should the mortality from all these be grouped together, 
when they differ so widely amongst themselves in their relation to 
sanitary work and measures ? Why should not the mortality from 
each stand by itself, and be considered with reference to its own causes 
and relationships? 

I trust from what I have said now, and in a former [Mirt of this 
paper, that I shall not be thought to nndeiTalue the importance of 
high dnath-ratea generally as a warning of the presence of sanitary 
ddects or of nnhealthful conditions, or that of those from zymotic 
diseases or from diarrhceu as a part of them. Their importance cannot 
he over estimated, but to learn rightly from them they must be studied 
thoughtfully and critically in all their bearings, and I would deprecate 
anything that would tend to vagueness and a delusive generality in 
the place of clearness and' precision. There is much also in the charac- 
ter and progress of disease, and its relation to the conditions we live 
in, of which we are still ignorant, but tliis does not excuse ua from the 
responsibility of action in that of which we ore not ignorant. There 
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li&ve bren pestilen(«3 of the 7_vmotic class tn Euglanil, which we now 
know of oti!y by unme, and unable as we may Ijo at present to act 
directly and conscuiasly on the essential causes of many diacases 
of thia claas, yet each year brings these, as other disemses, more within 
the grasp of sanitary control. By ensuring to the community pure 
nir, pure water, protection from other hurtful influenoea, wholesome 
Burroundings, and the means of healthful development, we can not only 
remove the very causes of much of disease, and increase vital power 
and the capability of resisting it, but we may by these same measures 
succeed ultimately in blighting the seeds of the zymotic diseases them- 
iielveM, and in desti-oying the meano of their development. The 
result of our endeax-ours will evei' belong to God — it ia for na in the 
prosecution of means to follow the pi-ecept of the preacher of old — 
• Whatsoever thy hand finiletli to do, do it with thy might.' 

W. C. Lake, M.D. 



Mr. C'nADwicK said he should like to know if Dr. Lake had any 
definite opinion as to how the heavy dcath'rate in his district might 
be i-ednced 1 

Dr. Laee replied tliat he bad great faith that improvements in 
, aonitaxy measures would reduce it. 

Dr. RiCHARWsoN said he agi'eed with Dr. Lake that the (loeetion 
I ■why, with sanitary improvements, the death-rate did not fall, was a 
L-»ery important one. He rather inclined to the explanation Dr. Lake 

Ct to i^ viz., tlie great increase of popuktion in advance of the aani- 
■y improvements. He should like to know if the increa^io of jwpula^ 
htion had been in excess of the improvements. Teignmoutb had great 
i.advanti^ In the way of means of sanitation, and they ought to see a 
I great diminution in the death-rate. 

I Dr. Lewis Sir after thought that ainitariana were laying a little too 
l^lDUcb stress on the death-rate, and overlooked the prevalence of diseases 
•hich were not fata!. In the death-mto they were dealing with 
a which was fatal, hut they did not deal with tliat larger class 
if disease which wan preventable and not nec.^psaariiy fatal. No doubt 
i there was in a to\ra of that class a number of preventable diseases, 
which did not in any way come in the death-rate, and they could not 
tmca the measure of progress by it. Mr. Chadwick had placed in bis 
hands a new form of death-rate, showing the proportion of deaths from 
Kjfmotic diseaeea. He thought that would elucidate a veiy important 
pcnnt, for at present they could not tell how many deaths ont of 100 
were caused by scarlet fever and so on. He wished to call attention 
to this moss of preventable disesfies, which Dr. Richardson had hinted 
might be traced to defective sewerage. One point to which he wished 
to direct attentionwastbat these diseases cameround in the spring and 
autumn, either in the form of mumps, or measles, or low fever, occur- 
ring when the alteration iji the temperature would make an impression 
I on the sewerage. Refeiring to a list of patients at the Exeter Dis- 
T, which treated this class of diseases, he saw that out of 5,000 
o sufl'ering from a kind of low fever, and the diseases 
if children. In addition, no leas than 7,476 persona were relieved for 
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cliairlitea, vomiting, and colic. The Dispensary did not deal with the 
very poorest classes, and yet thefe were as inany as 8,000 treated for 
this class of diseases in the emHll area covered by the DispeDsory. It 
seemed to him, therefore, that they should not Itiy too much stress on 
the death-rate as on the class of diseases that ai-ose, and more espeeiiiUy 
those attributable to iusEinitary conditions. He referred to the choleraic 
period, as showing that it was true economy to keep oui' houses in 
order. It was a (juestion of not letting zymotic diseases take hold 
of them; if they did, they had the expense of stamping tfaem out, 
which was far greater than preventing them in the lirst instance. All 
this shadowed forth tlie truth that Boraething more was to be con- 
sidered than the death-rate in considering the sanitary condition of 
a city. 

i)r. Taylor (of Norwich) I'emarfced that he had spent nine years 
in the City of Berlin in ii qumter where both air and water were 
tainted with sewer air, and he had not himself suffered in any way. 

Mr. KiBKEEK (Medical Officer of Health, Torquay) called attention 
to the fact that typhoid fever amongst tlie poor was very rare in that 
place. He attributed this to the fact that in the cottages all sanitary 
appliances were out of doors. 

Mr. Rawlinsos, in pointed reference to what had been said by Dr. 
Taylor, I'emarked that he had probably made as many inspections aa 
any man in the room, and had often come across the "Iook-«,t-me" 
nuLD, as if, because one person suffered no ill from evils, that 
therefore they were innocent. He had no patienc* with a man of a 
cast-iron constitution setting himself up as an example. It was strange 
that, though, as they knew, dirt ci-eated disease, yet that the men 
employed on sewerage works did not in some instances appear to 
suffer from disease. But it wa.s a fact thatmany of the men employed 
in the sewers could not abmd the seasoning. Ho himself had pa^ed 
through the hospital on the Bosphorus, where 4,000 or 5,000 of our 
soldiers were lying, down with putrid fever, and did not contract it ; 
but in inspecting Uppingham School he caught it, and it was only by 
great care he got over the attack. A good deal had been said about 
the unwholesomeness of private dwellings; and they knew the poor 
would close every hole, a.s they preferred warmth to pure air. He 
believed that was owing to their not being properly clothed. For his 
own part, it waa always necessary to keep liis window open at night 
as well as by day, but then he wua dressed to meet this. He believed 
that he was right in saying that consumption, which was formerly 
coddled, and the patient kept in close rooms, was now proved to require 
plenty of cool au-. Ho believed that if people could bring themselves 
to live in a temperature a little higher only than that outside they 
would bea great deal better in health. 

After a few oliseiTations from Pi-ofes^or Svjions, Dr. Lake, and the 
Pkesident of the Section, the discussion ceased. 
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The Unhealthiness of Public Institutions. 

lis a paper read at the Sanitaiy Cons^ress atCrovdon last year,' I drew 
BitteDtiuu to the sanitary deftvts xrliich bad been found to exist in 
flome of the older public institutions in this countiy, Spedal refer- 
ence was made to the Manchester Plojal Infirmary, which hat] been 
reported by Mr. Netten SadelifiW, of the Local Government Board, 
to bo unhealthy from cellar to giiiTet. The defective health arrnnge- 
ments at the large lunatic asylums were refen-ed to, and the condi- 
tion of the County Asylum, at Frome, whei-e 33 cases of H])onta- 

lus erysipeliia occurred amongst the iumatos, between Decemlier 
1878 anil May 187S, was selected as a typical ezamjile of the 
iusanitary condition of the majority of such buildings. At neither 
Manchester nor Frome could reliable information as to the drainage 
arrangements of the buildings be obtained, and no proper plans could 
be found. It was further stated that investigation had bi-ought to 
light the startling fact, tliat not 10, and jioBsibly not 5 per cent, of 
11 the hospital throughout Great Bntoin and Ireland, possess 
ly reliable plan of their di-ainage arrangements. Even some of the 
'mportant hospitals in the kingdom had no such plans, and 

would be ensy t^ give in.'>tnuee after instance of the culpable 
'jgnorance which prevailed on this importttnt subject, Hemember- 
atg the foregoing facte, I vestured to ask, what is the probable con- 
dition of the drains of all institutions biiilt some 50 years ago 1 I 
mncb ivgretted at the time that, through an accident, no discussion 
was (wssible last year when I read my former paper. I hope, how- 
ever, that there will be a full discussion to-day, and that good will result. 
It will be noticed thjit last yeai- 1 specially referred to old insti- 
tutions as opposed to recent buildings. I took it for granted, that 
buildings erected within the last teji years would certainly not sutler 
either from insanitary construction or defective drainage. From the 
amount of attention which questions of hygiene have excited, and 
t}iB numerous and competent authorities who have written and spoken 
on the subject in all its branches, it might at first sight have been 
taken for granted, that architects of more or leas eminence would 
have brought much intelligent study to the consideration of the right 
construction of drains and of sanitary arrangements generally. Un- 
fortunately experience proves the reverse to be the cose, and if any- 
thing, the newer the building the worae is probably its sanitary 
condition. Is it not time that the Royal Institute of British Archi- 
tects took up thLi question of sanitary construction, and that its 
Council should make regulations for the guidance, instruction, and 
training of the rising gent<ratton of architects 1 Such a course will 
nltiiQBt^ly gtiarantee the puhlic against the defective, unhealthy, and 
discreditable condition of many public and private buUdings which 
have been erected under the supervision and From the plans of some 
of the most eitiinunt men in the profession. It is quite 061*13111 that 
thn Institute of British Architects must declare, either that the 
profession repudiate all responsibility for sanitary defect:? iu dwelling 
1 S™ page 35 of Vol. I. cf the ' Tnoaactions.' 
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houses and large public institutions, because hygienic nrmiigeraents 
Bre no piirt of an architect's buhiness, or liey must promptly offer 
adequate guai'anteea to the publ ic which will protect it from the disas- 
trous reaulta which now, nhia, too fre<]ueDt[y follow the occupation of 
n newly-erect.'d edifice. Suppose a wealthy client paj's a lai^o sum 
for the erection of a. new hoiiHe, which he has been assured by his 
architect is planned and luTanged upon the most perfect system known 
to modem Hcience. The architect ciitmot expect that such a client, 
however much he may be reconciled to the anxieties and increas- 
ing expense of each addition to his fcmily, will, without remon- 
Gtranoe, submit to an annunl and increasing outlay for sauitoi^ 
alterations and drHiuage improvements, rendered necessary by the 
carelessness or ignorance uf the architect himself. It may be thought 
that new buildinjrB are as a rule carefully erected, and that there is no 
justification for the foregoing i«miirks, Unfortumitely for architect 
and client, snch is not the case. 

Since the meeting at Croydon tho following cases have come imder 
my notice, and I hold myself responsible for the accuracy of the 
foUoving deaa-iptions of three new buildings, a hospital, a convalracaii 
iTigtitHtion, and a hmalie asyhint, which hay© all been built, opened, 
and occupied within the last seven jeara. All namea are purposely 
withheld. 

The Uogpital bad not been in occupation for more than 18 months 
when the atmosphere of the building and the ill-health of the inmates 
pointed to defective drainage and construction. An examination of 
all the drains, hatha, and other conveniences, proved the isanitary con- 
dition of the building to be most unsatisfactory. It soon became 
evident that very considei-ablo altcrationB were needed to remedy the 
defects. This new hospital had therefore to be closed within three 
years of the date on which it was opened. A thoixiugh investigation 
brought to light the following factj^ : The dstema were placed so 
high that the pi-essiire from the nmin was seldom or never sutEeient 
to fill them. In consequence there was a gradual choking of the 
drains throughout the hospital, and an admission of sewer gas to 
all partd of the building. No man-holes or means of inspection 
were pravided, and the plana of the drains were found to be nnreli- 
able. With four exceptions the drains were laid outside the building, 
but the levels were very in-egular. Thus : the level at the lower end 
of a drain was 1 in 60, higher up it was 1 in 24, and above this again 
lin 125. No wonder that the drains were found to be choked. The 
pipes also wore badly-laid. In some places they were leaky, and very 
foul ezcrementitious matter was discovered in the soil near ijiem. All 
pipes were pointed with clay, not embedded in cement, and ifew were 
water-tight. In fact, the defects were sorioua enough to guarantee 
the admission of sewer gas to all jwrta of the building. The hospital 
drain?! were in direct communication with the town sower. The rain- 
water pipes openetl directly into the drains, they were untrapped, and 
as they were only carried to a level with the ujiper part of the win- 
dows of the top wards, they conducted volumes of gas from the sewer 
to the wards. The soil pipes were ail inside the building, and were 
trapped at tho foot, and ventilated by smaller pipes carried up a certain 
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id then bent over. These traps were quite inaccessible, anil 
-Qie Boil pipes were not properly ventilated, aa they were only open at 
the top, so that no current of air could pass throiigh them. As there 
was no inlet at the ground level, foul air was forced out through the 
lower closets into the hospitsil, whenever any considerable volume of 
water parsed into the soil pipe from the upper floors. The slop-sinks 
dischai'ged into the soil pipes, and were practically untrapped, so 
that by their means sewer gas was laid on to every ward in the 
hospital. There were other defects, but I huve given enough detail, 
and no one will be surprised that the sufferings! of the surgical patients 
and the general unhealthiness soon compelled the committee to close 
the hospital. 

T!ie Convalescent Instittition stands in its own grounds of 8 acres. 
It is beautifully situated. It has extensive gardens, and every conveni- 
ence, not to say luxury, that modern taste could suggest. The coat of the 
ait«, buildings, ic, waa upwards of 50,000^,, there is accommodation 
for some 200 patients, and it has been occupied for less than five 
years. Within a year of lis being opened there was a sharp outbreak 
of erysipelas amongst the patients, and the institution was dosed and 
fumigated. It was noticed at the time that all the conveniences 
opeued into the building directly opposite the wards, and a suspicion of 
defective dnunage arose, but was not credited, owing U> the fact that 
the building had been occupied for barely one year. A few months 
ago the unhealthiness of the institution was so marked, that the com- 
mittee gave instructions for a complete examination of the drainage 
systeni. No plan of the drainage could be found, but one was ulti- 
mately fumijied by the architect which proved to be incori-ect in 
many particulars. All drain pipes, &e., were found to be in and 
beneath the building. The baths, lavatories, and sinks opened 
directly into' the sewer, and many were untrapped. In that poi-tion of 
the building allotted to the ol&ora;s, owing to an ingenious arrangement 
of the lavatories and the pipes connected with them, wwer gas waa 
admitted at both ends of each floor. The ventilation of the drains and 
sewers was so defective, that during certain winds the sewer gas was 
driven through and into the building by means of the ventilators. 
Some of the drains were laid up-hill, all were pointed with clay and not 

^bedded in cement, and all leaked. The main sewer as it passed from 
building was laid at irregular levels, and in more than one place, 

ing to imperfect workmanship and improperly made ground, the 
^pes of which it was composed were not in contact with one another. 
The main sewer had to be entirely relaid. All the drains were taken 
up, and with the soil pipes were placed outside the building. It is 
not to be wondered at, in the face of theforegoingfact*, that instead of 
being a convalesa-nt institution, these defects of construction com- 
pelled the convalescents to return, not to their own homes, but to the 
hospitals from which they come ; whilst the majority of the resident 
staff were placed on the sick list. Yet the architect had in this case un- 
limited funds at his disposal, and the fullest libei'ty to do all that he 
thought necessary or desii-able. 

27*e County Lunatic Asylum has been opened for the reception of 
patients for five years. Built regardless of expense, it was supposed to 
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contain all tLe most recent impi-ovements in lunatic hospital construc- 
tion. Almost from the diite of its occupation it hoa been the scene of 
outbreaks of dysentery and erysipelas. During the first eight months 
of 1879, cases of these diaeases were of constant occurrence on both 
Mdes of the asylum. There wei-e twelve fresh cases of dj's[?ntery and 
four of erysipelas every month.' Suspicion haring fallen on the 
state of the drain.s, a competent engineer wns ultimately appointed to 
examine them. Numerous faulty points in the system were detected, 
the rectification of which has been followed by the disappeflrance of 
dysentery and eryHipc.los from the estAbJii^hment. 

I have here given positive proof from the esperience of the past 
twelve months alone, that the arabitects who have been entfuated with 
the erection of these large public buildings devoted to medical pur- 
poses, have shown an ignorance, or, if you prefer it, a total disregaj-d, 
of the elementary principles of sanitary science, I content my- 
self with stating these facts, I refrain from comment, but I appoil to 
the Eoya! Institute of British Arcliitects to apply a remedy which 
will prevent like abases for the future. If they fail to do this, then 
let them boldly hand over all matt«i-s eSeeting drainage and sanitary 
construction to the engineer. By this means they can readily avoid a 
heavy responsibility, and save their profession from much discredit. 
I must, however, leave the decision to the professions more immedi- 
ately concerned, and I hope the discussion which may follow this 
paper will lead to a satisfactory settlement. 

It behoves the public to take the question up from a different point 
of view entirely. Private houses and public institutions are not free, 
a« they ought to be free, fi-om preventable impurities, and they are 
too often highly dangerous abodes for anyone who has a tendency to 
zymotic disease. No permanent prevention is likely to be secured 
without n thorough, an indejtendent, and a periodical inspection of all 
the sti-uctural and drainage ariungejuents of these buildings. A 
central office for the safe custody and registration of the drainage 
and other plans of all public buildings, hospitals, and private houses 
is a mncli needed reform. Competent inspectors and a central re- 
pository might be secured for a i-easouable outky, which would be 
over and over again repaid to these who were sensible enough to avail 
themselves of its facihties. At the present time no one seems to think 
of drainage arrangements. Nearly everyone u contented with a 
taking exterior. Yet tlie magnificent elevation of the block of new 
buildings known as the new Government Offices did not protect its in- 
mates from the inconvenience and danger attending the presence of 
several inches of liquid sewage, which was found in the liutement of 
the Home Office within a few weeks of itA occupation. Could the 
Congress better employ its time, than in appointing on influential 
deputation to the Local Govei-nment Board, to recommend strongly 
the adoption of the necessary remedies for the removal of the evils 
which have been brought out by the fiicts detailed in this paper t 
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Mb. Ernest Turxeb (Londou) said Mr. BuitJett's pnper was a 
interestiiig one, and had two sides — a comicat side and ii serious 
It was certainly mther comical to liear Mr. Burdett blaming 
the architects for not taking care to osclude sewer gas from build- 
ings, which owed its existence in the sewere to &ulty engineering, and 
then to heai him shortly nflerwarda suggehting that the architects 
should boldly hand over all matters affecting drainage and sanitary 
construction to the very people who causeil the evil, or who at any 
rate constructed the sewei's in which sewer gas accumulated. Lord 
Forteseue had referred on the pi'evioua night to noticeable defects in 
lately-constructed eewei-s. But who had constructed them ) The 
answer was, sanitary engineers, and not architects. The truth was, 
there were engineers and engineers, and architects and architects, and 
the functions of the two were distinrt. The engineer should know 
how to dLspose of sewage, and the architect should know how to dniin 
the buildings he erected. But both professions had yet much to learn, 
and he did not believe that either of them was at a standstill. Any- 
one who had read the Builder would know that the editor of that 
paper was a pioneer in sanitary reform, and that to him attached the 
honour of being the first to call public attention to the fever dens in 
different parts of the country, and give prominence to sanitary con- 
ntruction in all its branches. The Society of British Archit«cte bad 
for years been trying to get the Legislature to make examinations com- 
pulsory, but in this they hod failed. Bat no one could be admitted 
to that Institute until he had passed an examination in which sanitary 
construction and drainage wei^e included. What the engineers had 
done he did not know, but he did know that there were many able 
men amongst them, and on the other band there were some totally 
incompetent, holding responsible positions, and having charge of the 
sewers of large distdcts. He was lately asked to inspect a house 
'here the occupier was told the drains were perfect. On e^camination 

found that all the drains were below the level of the sewer, and 
^ttia was also the case in several of the adjoining houses. That was a 
serious matter, and what, he asked, was the use of Boards of Health 
and Yestiies making regulations and not having responsible olhcers 
to see that the regulations were complied with I Before newbiiUdings 
were erected plans should >« submitted, and the drains should be in- 
spected after they were laid. As to the burning question of excluding 
sewer air from buOdingw, thei-e was nothing more simple, though from 
the hundreds of patent ailvertisements they were led to beliove tbat 
it was difficult. Between the houseand the sewer there must be a simple 
syphon trap, and a portion of the drain between this trap and the 
house must be open to the air. All the soil pipes should be canied 
alwve the roof and open at the top. Thpy would then have a current 
of frehh air always passing through the drain and soil-pipe. Discon- 
nect from any drain or soil-pipe every waste pipe in the house, and 
let every waste pipe discbarge on to, not into, a water-trap. The 
ea in the sewer still remained to be dealt with but tliat 
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I the wort of tho engineer, and he ahouid l>e ifijiiired to do it. 
Mr. Turner moved a vofce of thanks to Mr. Bnrdctt. 

Dr. DoMEsiCHETTi, Medical Officer of Health (X»iith), in second- 
ing the motion, aiid the art of SHnitiition appeared very simiJc from 
the address of Mr. Burdett. As to tho army of inspectors suggested, 
h« would dnly saj that be considered tli.tt in the present body of 
health inspectors they ]K)6se53ed a. very valuable body of men. At 
least that was his experience in Lincolnshire, vltere ho resided, and he 
believed that large towns could be properly administered if a proper 
staff of officers were provided. He gave instances which had como 
under his notice in which this was done, 

Mr. W. Whitb (London) desired to express his thanks to Mr. 
Bnrdett for the valuable paper he had given them, and also to 
Mr. Turner for the defence he had made aa to when; the responsibility 
rest«d. The speaker pointed out that it was only within the iost few 
years that the science of the management of sewer gas hod been 
worked out by the great intellects of the day in the medical, engineer- 
ing, chemical, mechanical, and other scientific branches, Therefore it 
was rather hard to say that the architoct who provided the building 
was to initiate all these scientific investigations which had occupied 
most scientific men of the time for many years past. He, however, 
believed that the architects had been doing tlieir best to remedy the 
defects that existed. 

Dr. Alfred Cahpenteb snid he could not allow the paper to pass 
■without remark. It dealt with two matters — principles and details, 
and he thought principles rather than details should be dealt with by 
the Congress. Theyowedadebt t« the peopleof the city for the recep- 
tion given them, and they could not pay it better than by dealing with 
this matter. It was quite certain that people did not know the right 
way to execute these works, and therefore engaged persons to carry 
thcoi out who they supposed were properly qualified for the purpose. 
But, as they knew, a large number of the officern. appointed by the 
local boards and others were totally ignomnt of what was required. 
He had seen work carried out by men well known in the country 
who were totilly ignorant of sanitary hygiene and of the first' ]irin- 
dples of sanitary construction. Consequently, tlio works they liad 
managed had failed. When men were appointed inspectors of 
nuisances in large towns, it should l>e seen that they knew something 
of the duties they undertook. But inspectors of nuisances, as a 
general rule, knew nothing of their duties, and, indeed, he believed 
that nine-tenths of the surveyors and inspectors were not acquainted 
with the first principles of sanitary laws. Those who had paid atten- 
tion to these questions knew that some sewere were a])parently made 
for the purpose of creating sewer gas. Sewer gas was no part of 
the sewer system, and any engineer who made a sewer which created 
gas made it improperly, and wasted the money of people who tmsted 
him. One of the objects of the Institute was to endeavour to get 
officers appointed who knew their duties in this res]ject. As to fiia 
appointment of medical officers of health, he would warn, them 
against appointing men on the understanding that they were not to 
do their work. If they appointed a medical officer for a lai^e district 
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ft Bslary of 251. a year, thev wouli] know that ho was appointed 
with the imclerstaiidiiig that he ivaa not to do his duty. 

Mr. E. J. DoMTiLLE observed that they had somewhat wandei-ed 
from the Bubject, which was the unhcalthiness of public institutions 
rather than that of private houses. As on old officer of a public 
institiition, he should Jiie to Ijeai" testimony to the rather I'emarkable 
diSeroDce between the reeurrencc of such diseases as were usually en- 
gendered in hospitals — in the Eneter Hospital and the hcepitala in 
London. Coming straight fmm one of the London hospitals, he was 
much struck by the freedom of the Ex.etev hospital from pysmia and 
erysipelas. The question was, what was the reuaon for the diiTerence J 
It seemed to hiin that, to a large extent, the overcrowded state of 
public institutions was the cause of this diaease. But in the Exeter 
hospital he noticed one jioint wliit;h waa remBrkable, and which, as 
far M he knew, did not exist in any other hospital, viz., the custom of 
spreiuling the cases of the surgeons all over the hospital, and spreading 
them lUUODgst those who ought not to be there at aU, persons suffer- 
ing from chronic diseases, and so on ; and this, perhaps, might have 
hud something to do witli the very few cases of the particular diseases 
he hnd mentioned. As to the question of sewerage, it seemed to him 
that it was not only a question for the architect,but that they must go &r 
lower, and impress upon thi* workmen the necessity of carrying out 
the orders they received ; for at present they seemed to think that an 
inch or two of difference in the sockets, or the use of clay instead of 
cement foot-joint*:, made no difference. He did not think that the 
working classes were aware of the rosponsibili^ that rested with them 
for the evils arising to the health of families by bad woi'k of this 
charncter. Supervision was also uecessaiy, find no sewer or drain 
should be closed luitil it was inspected. By tins means they would 
got 11 plan of the drainage, which wiia aa neceasaiy as that of the 
elevation. 

Mr. Squake (Plymouth) thought that between the architects and 

the public had a right to look for gecurity. 
Mr. J. TowLE (Oxford) observed that it had been said by Dr. 
■jienter that there o\ight to be no sower gas in their sewers, and he 
went further and said there ought to be no pernicious gas in their 
towns. Tiie question was raised at Glasgow whether it was possible 
to remove the pemicinus gases from our towns in twenty-four hours. 
He hiul worked this matter out, and had come to the concluiion that 
they could earry everything out in twenty-four hours, so as to pro- 
vent sewer gas arising. 

Dr. Richardson said that up to the miildle of last century hospi- 
tals were in a had condition, but in 17C2 there was a great revival 
in the building of hospitals underthe direction of Mr. Qooch, of Nor- 
wich, who built upon a plan laid down by an intelligent architect. 
Some of these hospitals were exceedingly well constructed, but he 
would point out that in the end the concentration of so many patients 
and the saturation of the place itself proved injurious to them. The 
point to be gathered was that they should never build hospitals ns if 
they wei'e Norman castles. They should be built in some aimple wny, 
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SO that they might bo removed and reconstructed. At uny rate, 
hospital sliould be bo buUt that it could be partitioned into war 
tliftt could be taken to pieces, and reconstructed at pleosm-e — so ar- 
i-anged thnt they could be taken away pieoe-me»l and repnrified. In 
that cose they might bare hospitals that might be permanent. But 
in all coses care should be taken not to build large hot;pitak. To con- 
centrate the eick in a lai^e hospital like that of St. Thomas's (Lam- 
beth) was not desirable, and that hospita! Rhould be spread all over 
London. As to the removal of the sewage ot hospitals, be was not 
sure that the earth system was not the best for sewage, but with re- 
gard to all other mattera, such as dressings, they sliould be dwtroyed 
by fire. The walla of hospitals, too, should be lined with sheet-iron, so 
tliat a brush of fire could be paseed over the walls and desti-oy all 
organisms. 

Mr. H. C. Stephens suggested that the Institute ouglit to be able 
to insist upon there being a means of testing the capabilities of in- 
spectors, through the Ixxal Government Board, who had to confirm 
the appointment to ensure half of the salary being returned to the 
Local Boai'd. 

Mr. E. C. EoBras (London) thought neither architects nor engi- 
neers generally were pi'operly qualified to deal with these mattei'S at 
present, and he advocated n. system of examinations before admission 
to the profession. The City of London guilds were giving practical 
teaching to workmen. 

Lord FoBTESCCE was glad to bear that the Society of British 
Architects had taken steps to hold examinations before admission to 
their body. He coiild not conceive the gross ignorance that in old 
times was displayed by architects of ability, and who had a groat 
name; therefore he was not surprised to hear what Mr. Burdett had 
said. He hoped and trusted the Engineers' Institute would recog- 
nise it as a duty they ought to perform to test the capability of per- 
sons entrusted with the esecution of sanitary works. Unless 'hia 
were done, thousands and tens of thousands of pounds, instead of bene- 
fiting the community, would he wasted. RefeiTing to the appoint- 
ment of inspectors and other officials of that class, he said that one of 
the melancholy paila of local self-go vomment was the extent to which 
it led to local jobbery in the appointment of officials. In one case, ho 
knew, it was used as an ai'guraent in favour of a man desii'ous of 
trj-ing his 'prentice hand at sanitary matters, not that he was himself 
a ' talented young townsman,' but that he was the relative of a towns- 
man. He thought the Local Government Board might refuse to 
sanction appointments unless some primA/tidf evidence of fitness waa 
produced. He was glad to find that one of the objects of the Sani- 
tary Institute was to test the capabilities of public officers, and to 
urge the advisability of examination being compulsory. Another 
important matter was to get workmen and foremen to understand 
how nearly the life or death of those who were going to live in the 
houses tbey built were in their hands. He had known moat scandal- 
ous work for the sake of some paltry plunder, or because it should 
be done over again : that was to say, men did things badly with th« 
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a tLat they were ' nuiking work.' Men who would lie shocked to 
'i pve a blow that would injure a fellow-creature, would yet carelessly 
follow that abominable principle, and, in order to make work, en- 
danger the health of the community. 

Mr. J. Dixox (Winslade) thought it too much the practice of 
architects iu building houses to consider the connection of dramnge and 
soil pipcH as Bubiiiidiary matt«:r8, and leave the plumber to put luB 
pipes as he thought fit. Divided responsibility, as tliey knew, was no 
responeibility, and he thought the architect was the man who should 
lie able to say that the sti'ucture was sufficient and adequate for all 
sanitary purposes. 

Mr. He-\rv C. Bubdett said he hud lieen much gratified by the dis- 
cussion, because he hoped that its influence would ladiatefar beyond the 
confines of that room by means of the press, and that one result would be 
thatthereshouldfollowimmediatelyamarked improvement in the work 
of the engineer and architect, with the result that justice to the public 
would be done. If that justice were done, then his purpose would 
be achieved. Aa to the arrangements by which Ioc*l officera were 
appointed, he might recall the attention of members of the Institute 
to the fact that the Institute endeavonred to get recognition from the 
Local Government Boanl to its certificates to inspectors and survejors 
aft«r eK&miuatioD. The Institut« had appeared twice in deputation 
before that department; but it tranapir^ that there were difficulties 
in the way which it would take some time to remove. The Institute 
would, however, not lose sight of the matter. He would now bring 
the meeting back to the dangei-s of occupying new hospital buildings 
arising from the work which had been badly done. He was sorry to 
say that cottage hospitals were getting as subject to the evil of bad 
drainage as others, from the fact that the old cottages with their 
outside middens were being replaced by specially erected cottage hos- 
pitals witli sewer gas laid on from a closed and unventilated cesspool. 
This was one of the dangers of over prosperity. It would be far 
better to occupy the old cottages than to transfer the patients to these 
insanitary, though specially erected cottage hospitnla. He ti'ustod 
that what had been stated would lead to improvement in these 
matters. 

The Presjdest, in putting the vote of thanks (which was carried 
neni. eon.), pointed out that much of the unhealthiness of hospitals, 
which had been built in the last century on a good plan, ai'ose from 
the ignorant action of administrators in later times, in filling up with 
additional buildings the sjiace wisely left by the original designers as 
« means of circulation of air round the edifice. He cited as a well- 
marked example the case of the Norwich Infirmary. 



Sanitary Blunders and Practical Schemes for their 
Removal. 

JlvxttY great reform, whether moral, socdal, or political, haa been 
effected by a series of experiments more or less elaborate and costly, 
always attended by failure involving heavy loss, and the necessity of 
finding other means of carrying out the desired end. One remarkable 
fact in connection with almost every great change has been the adop- 
tion of the moet complicated and difficult methods of obtaining the 
desired end, and it has only been discovered after repeated tailurea 
that success lies in the adoption of some of the simplest ideas. Tbis 
peculiarity has attended the efforts put forth to briug about tbe much- 
needed sanitary reforms, and after years of oxpeiTDients and the ex- 
penditure of enormous sums of money, the sanitary arrangements of 
our cities, towns, villages, and private residences ai'e as defective as it 
is possible to oanceive. Men of marked ability and of scientific know- 
ledge have devised and adopted schemes, which have been carried out 
at the ratepayers' cost, only to be pi'nved inadequate to remove the evils 
complained of, and to-day we have the very earth on which our cities 
and towns are built impregnated with the poisonous' exhalations and 
gases which our engineers have triet! in vain to confine in the sewers 
which intersect our streets in every direction. 

Finding their efibrta useless, they have of lata advocated ventila- 
tjon, and provided methods for effecting the same. 

To show the need of reform, it may he permitted to examine the 
present ajstema adopted for ventilating our drains and aewei-s. Of 
course in the main sewers ventilating shafts are now adopted, but that 
they are quite inadequate is proved by the necessity of adopting some 
other means in every private house where the inmates value health 
and possess the means of applying the same. It is in tiie scbemea 
adopted by private individu^s that such strange complications are to 
be met with, and such a variety of plans carried out, proving tiiat these 
whose biMiness it is to execute this class of work, as well as those who 
employ them, are utterly ignorant of the elements of sanitary science. 
To begin at the lowest round, we see a pipe carried from a D trap, 
or soil pipe, not larger than thi-ee-quarters of an inch in internal 
diameter, to the roof, and this is supposed to obviate the evil of allow- 
ing sewer gas to enter the house. Generally speaking the upward 
current of air through this miniature outlet is entirely prevented by 
sealed traps above and lielow its position in the pipe sup]x>sed to want 
ventilation. This state of things in couatantly to be met mth in some 
of the beat residences, the inhabitants confident that they have applied 
the best known means of preserving health from invasion by this 
source of disease. And it is very rare indeed that we find any de- 
parture from this system, the only improvement being an increase 
in the diameter of the ventilating pipe to, say, two inches ; but in 
nine-tentha of the applications tho water seal ti-aps aro adhered to, ajid 
consequently a free air passage is imposaible. 
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Ent the great defect in the syatem of ventilating cowls is that 
when we want our sewers purified the moat, viz., when the weather 
is excesfflvelj hot and close, and not a bi-eath of air eon be felt, they 
cease to work, because the motive power on which they depend (the 
wind) is absent. Thd-e is no system which can be depended on in 
all t«mperatui'es and at all seasons to remove the gnaea which' are con- 
tinually being thrown off, and more especially in the hot summer 
months. I will now give my idea of what is required to perfect 
these methods of sewei" ventilation. Every sewer and every drain 
running into it from eveiy source should constantly have a quick 
iree passage of aii* passing through them in such a volume that every 
foot of surface should be acted on continually by that best of all 
vehicles for removing and dispersing offensive and dangerous collec- 
tions of gases, which now fill the sewers and seek admis.>iion into our 
living apartments by every possible channel — the atmosphei-e. There 
should be no trap I'equired or allowed in street or bouse, in bedi-oom, 
lavatory, or scullery; but thereshould be common open grids with air 
constantly passing through them as fi'eely as the liqiuds they are con- 
structed to carry away. To effect this in ourtowna and cities we have 
only to make use of means at preHent existing, and I need only men- 
tion them to prove at once their ellicacy. The working details will 
idily be supplied by evei'y practical engineer. Instead, then, of 
loi'ing the existence of steam boileis with their roaring furnaces, 
gas-generating fui'niicea with their constant and intense heat, and 
ler such lirefi where a continual consumption of fuel is taking place, 
as so many checks to sanitarj- reforms, let ua make use of their 
enormous demands for air to keep up combustion, and compel them to 
take their supply of air direct from our sewers. Not only would the 
demand e^diaust the foul contaminating gases there coitfined, but the 
continual rush of air to these furnaces woidd carry with it all fever 
germs, to be for ever rendered harmless by the fiery oixleal through 
which they wotdd be compelled to pass ; whilst through every open 
iting in street and house the purer air would jmas to supply the 

of that exhausted. 
Some will say, ' Your plaa can only operate whei-e such facilities 
it ; in the best pai'ts of the towns such means could not bo found.' 
But there the same principle can be adopted. All practical men 
know that in the kitchens of our large houses large fires are con- 
stantly going, and the whole of the brickwork gets heated. Behind 
these fires chambers may easily be formed communicating with the 
dmins, and in these chauibers the air would be rarefied by the hdi, 
and a perpetual ascending current would be the residt, exhausting 
night and day the impure air of the drains, and effecting beneficially 
the ventilation of kitchen and scullery. And this arrangement would 
apply to isolated country houses and all positions. 

To further perfect this system, let a bye-law be p.iased by the Board 
of Works, making it imperative that every new building shall have a 
ventilating shaft constructed immediately behind the kitchen chimney, 
and in connection with the drains, and as large in area as these drains 
are, so that every dwelling in that way should independently aerate and 
'ify its own sewE 
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Tlie plan here proiioaed Ls not complicated ; it depends for its buc- 
ceasful working on heat, which every habitatiou requires every day ; 
it involves no other demands than bringing into practical use the 
heated stirroundings of every kitchen fireplace. In the cage of privat« 
houses and loailities where the firat-named facilities for the wholesale 
purification of the sewers does not exist, its adoption will prove an 
incalculable bleseing, for it will exterminate an enemy which has cob- 
tinually conspired to undermine and destroy one of his most valtmble 
possessions, health, 

RiCDAHD Lee, jcnk. 



Forty Cases of Illness following Sanitary Neglect. 

That the neglect of decent arrangements about human dwellioga can 
possibly cause disease, is, stiunge to say, a truth still unadmitted by 
many of the community. With some this is due to ignorance or 
indifference ; with others to self-interest, because it would cost them 
money or trouble to put things straight. Some people stand tip for 
individual or coi-porate rights. Liberty of the subject is made to con- 
fer the privilege of cherishing small-pox in one's house, or any accu- 
mulation of filth, or other insanitary arrangements, on one's own 
ground. One man claims a presciiptive right of drainage into the 
next open ditch ; another thinks it very proper to pile up stable- 
manure under his ndghbour's windows ; another has a vested interest 
in bone-crushing, rag-sorting, soap-boiling, candle-making, or some 
other process that poisons the air. Such a man feels bound to main- 
tain in its existing condition some low and miserable but lucrative 
Louse-property ; and such anotber man has on that spot an established 
right of borse-pond, which none may touch. With these jiersons yon 
cannot argue ; the law may now and then do bo with effect, but not 
always; and there are many sanitary duties which are private and per- 
sonal, with which it la not the province of the law to interfere. But 
it is possible by perseverance to convince the ignorant, and to build 
up and maintain a certain public opinion on the subject, by accumu- 
lating and setting forth instance upon instance of the production of 
disease bj the neglect of sanitary measures. It is to contribute 
towards tliis that I submit the following cases from my own personal 
experience. 

1, Several boys in a school of a superior class were attacked with 
fever. There were three or four severe cases, and one death. Large 
cesspools existed close about the foundations of the house, and bad 
smells were at times perceived. 

2. Two cases of fever were received into a hospital. Similar 
cases had often been admitted, without any bad effects. But on this 
occasion the fevoi- spread. Four pei-sons, if not six, died, and about 
four more were dangerou-ily ill. Bad smells had been noticed about 
the house ; and shortly after the fever, it waa discovered that several 
enormous cesspools, fiUI of fostid matter, were under the foundations 
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the house, and that one of them in particular aent its vaiioura 
tiirough numerous openings into one of the rooms. 

3. A bad case of phl^monoua erysipelas was admitted >nt« a 
London hospital. The patient stated thiit nine days before, a lai^e 
sewer, passing uader her house, was opened ; and in the afternoon of 
the same day, she was attacked with shivering, which recuiTed for 
two or three days, when phlegmonous erysipelas came on. Tliis 
patient died. 

i. A lady died of fever in a house the drainage of which waa 
supposed f« be perfect. I examined the jiremisea. On entering the 
back-yard, I was instantly sensible of a sti-ong offensive smell, and 
on looking round for its cause, discovered a large open grating, com- 
municating directly with one of the town sewers. This grating had 
never been noticed, and no doubt had emitted the poisonous miasma, 
which must constantly have entei'ed all the back windows and doors 
of the house. Further search disclosed a long rat-hoie opening 
beneath the dining-room floor and piissing directly into the same 
^ewBT. Tbeee and other matters were immediately put to rights, and 
,lko further illness arose. 

A lady in London had low fever, which ran a very lingering 

, ending in recovery. She had often been annoyed with ofTen- 

re smells coming fi'om the biick of the house, believed to ai-ise from 

«ow-yard. 

6. A cai« of low fever occurred in a sea-port town in a house near 

quay. The town was drained into the haibour, and the mud at 

water atl along the quay sent up a considerable stench. The 

'in and alleys of this town abounded in cetapools and accumula- 

of filth ; and fever was very common. 

. A case of fehricula also occurred there in a young man 
breaking up a dirty old ship. 
An infant was attacked with capillary bronchiti.s. He lived 
in one of a nest of cottages belonging to an owner too poor to keep 
1 in order, BJid there wei-e abomioalilB collections of filth. The 
Lse became asthenic, and the child died. 

A father, mother, and several children, were all successively 
ill with inflammation of the mouth. Then- cottage was absolutely 
without either ventilation or outlet both at the sides and back. 

10, A woman with phlegmonous erj-sipelas, caused by smells from 
a cesspool. 

1 1. A child with low broncliitis and canker of the mouth, died. 
ITie residence was over a stjible, and the smell of stable manure was 
constantly present in the rooms. 

13 to 30. Bronchitis, fever, Ac, connected with foul air. 

The cases fi-om No. 7 to No. 30 were dLspenaiiry out-|>fllionts 
visited at their own homes. In each there was distinct exfiosure to 
sewer gas, emanations from cesspools, or the smell of a tii hie -man HI'S 
— whicli last 1 have always noticed to be highly deleterious. 

31. Child with diphtheria. On entering the house, the smell of 
sewer-gas was instantly perceived ; and on inquiiy, it was found that 
the bell-traps had been removed from two sinks, and had so remained 

some days. 
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32. An artisan came to me with soro tbcoiit. After inspection, I 
told him it 'was caused by sewer-gus. He assured me the drains, &c., 
■were in perfect order in hia house, and that he was excessively par- 
ticular about such mattei'S. After a few minutes, he suddenly recol- 
lected, that several days previouKly he had been employed for some 

'n putting a lock to a door, whei'e there was an oQensive smell 
as from sewers, which annoyed him and seemed to get into his 
throat. 

33. A young lady was ill for some d.iys with nstLenic bronchitis, 
after being exposed to emanations cciming in at a window from a dust- 
bole which the dustmen had neglected to clear out. 

34. A tradesman's wife was several times ill with asthenic bron- 
chitis, from breathing exhalations from a refuse-heap. 

35. A gentleman was attacked with tracheal catarrh, partly from 
getting wet, partly from breathing foul air arising fi'oin the mud of a 
tidal eetuary and offensive emanations from a brook into which houBe- 
dr^nage fell. A lady was sevei-ely ill with influen/a, brought on by 
the smell of the mad of a harbour at low water, to which smell she 
was once exposed fora few hours. 

36. For some years the young children of a small triideamoa were 
attacked once or twice (i yeai- with cryKipelas of the head or face, 
sometimes one cliild, sometimes another. Thecloset, as usual, adjoined 
the house at the back, and I have no doubt that emajiations from it 
got into the house. 

37. During many yejirs the children of a wealthy farmer were 
frequently ailing, though without any distinctly zymotic illnees. 
Large farmyards were close to the house, around which the smelt 
from manure, >!^., was usually perceptible. I do not doubt that in 
this case, some of the illnesses were caused by these emanations, 
though this could never be ascertained with certainty. I was of a 
similar opinion respecting several other families, but could not trace 
anything out to act upon. 

38. An infant, frequently ill with one ailment or other, lived in a 
house at the foot of a hill. The drainage was auspecttid, but not 
known, to be wrong. The child was moved to another house a little 
way up the hill, and from that time was always well and hearty. 

39. An infant was ill with canker of the mouth, brought on by 
foul air and bad food. 

40. A gentleman requested me to see his coachman, who was ill 
with fever. He was living in well-appointed rooms over the stable, 
which was carefully ceiled ; yet the smell of stable-mimure pervaded 
the whole place, and I have no doubt helped to cause his illness. A 
flydriyer's wife, living in rooms over a coach-house, was suffering froia 
low fever, whicli I attributed to the smell of stable- manure. In 
seveiiil other instances it has appeared to me that serious illness was 
caused by living over stables. A gentleman in London was made 
ill by tlie smet! fi-om the stable which penetrated into the dwelling- 
house. 

One more case I must give. A gentleman was confined to his 
bed with a fractured patella. About the sixteenth day he was . 
attacked with pneumonia, for which no other cause could be traced 
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Ftima the emanatiow* from a neighljouiing water-closet. The tioor of 
Ibis was genei'ally left ajar, and tbe p]aco had, as usuaJ, but a single 
wiudow for veatil;ition. A somewhat similiir case occurred with, a 
-woman in dii!J-bed, mild fever being the result. 

These are hut smnples of much more that could be given. It is 
not safe to believe that the first rudiments of itmitary science have 
been siifficiontly taught. There are many people who either do not 
kuow them, or, what ia even more frequent, do not attend to them 
and carry out their teachings. Cesspools are not yet things of the 
past. Befuae-heapB, manure-heaps, offensive tradts, crowded collec- 
tions of animals, yes, even sometimes of human animals, are not yet 
swept away. They ai-e sometimes hid round corners, and in nooks, 
towards which the eyes of inspectors do not always seem to bend. I 
have seen nuisances, years ago complained of and supposed to be 
removed, still eixJstin;,', iind nearly ia the original state ; sanitaiy evils, 
long pointed out, not yet remedied; nuisances, which the arm of the 
law ought to have long ago reached, but which it seems to have no 
power to interfere with. In short, considering the talk and stir 
about sanitary matters which has gone on for theso thirty years, and 
allowing for good things done and arnuigements mode, it looks as if 
some localities were not much the better for it all. It may be that 
health officers do not find themselves sufficiently free to do their whole 
duty. It is certain that some of them ai-e very insufficiently paid. 
And it is also certain, that sanitary measures are not yet supported 
by the voice and vote of the whole community, and that both the 
knowledge and the disposition to do theso things rightly are not yet 
possessed by all, 

W. E. C. NouBSE, r.R.C,8. 



On the Past and Present Prevalence of several Dis- 
eases, as influenced by Food, and by House 
Drainage. 

Thb following remarks relate to the causation and prevention of 
diseftsee, the object of all sonibiry work. Tliis kind of work is, we 
know, of quite recent origin ; some of us may have helped, in our 
day, to develop it ; yet, long ago, before the work or its name was 
thought of, the progress of human improvement did something to 
banish disease. 

Thus, during the middle i^s, leprosy was so common in the 
British Island^j, thitt leper-hospilols were founded everywhere, and 
their sites are still known by the name ' Spital.' Leprosy receded 
Wid grew less common, according as improvements in agricultui'O and 
horticulture, and in the i-enring of live stock, furuishod better, more 
regular, and more abundant supplies of food, both animal and vege- 
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table. Fresli food ]iegB.a to be more easily obtained; it was lees 
neceasaiy to live upon salted op dried provisiorm. And as by degrees 
theart of food-producing became more perfect, lejirosy diaappeared; 
first from England, afterwards from Ireland and Scotland; lastly, from 
the Orkneys, Hebrides, and Shetlands, lingering longest precisely 
where the methods of raising abundant regular supplier of fresli food 
were leMt practised, and still causing cases of the diMase among people 
who were unable to procure such nutriment. Very rarely, a cose of 
lepro^ in a person who has never been out of England still occurs. 
One such case is recorded by me in the ' Medical Times and Gazette,' 
for September 2, 1866, page 251. But the present rarity of leprosy, 
contrasted with its fi'equency in time past, foi-cibly reminds na of the 
value and importance of good, teesh food, in tjie maintenance of life 
and health, and in the prevention of disease. 

A similar lesson ia taught in the history of a small parish in 
Sussex. Fifty years ago, ague was prevalent there ; but lately, and 
for some years past, it haa never been heard of. The disappearance 
of ague is usually attributed to thedraiiiingandreclaitoing of marshes; 
but there is no marsh in or anywhere near this paiish, nor has any 
alteration been made in the surface of the land. But there haa be«n 
a material change in the condition of the jieople. Their standard of 
living haa been improved, both by the rise in wages and by the in- 
creased demand for day-labourers. Fifty yeai-s ago, laen were fre- 
quently out of work thei* during the winter, and their familiea were 
almost without food; parishrehef had to l>e given them, and landowners 
employed them in planting waste land. A riotous mob burnt a 
thi'eshing machine iu the parish, because ' it took the poor man's 
work away from him.' But now, side by side with the introduction 
of all Boi-ts of machinery into farm-work, it is very iliiEcult to obtain 
a labourer. I believe the disappearance of ague in that pariah, which 
is intimately known to me, is owing to the people being better fed 
thiin they were fifty years ago, and therefore being unaffected by the 
slight malaria, which arises h^m woods and fields in most t^juntiy 
places, which diluted malaria, when formerly the people were not so 
well fed, gave to a certain per centage of them ague. It is likely that 
the history of many English parisbe-s would furnish similar instances. 

Thus may, and does, good food keep off disease, both ague and 
many other kinds, by so upholding the sti-ength that well-fed persons 
exposed to deleterious influences are less frequently made ill by them. 
Proper food also banish(a leprosy, scurvy, and diseases of that stamp, 
in a way more direct, by improving the condition of the blood. Well- 
nourished people recover from illneaaee, which carry off persons who 
are under-fed. These things point out to us the enormous value of 
extended and diversified means of ahimdant food supply, and of doing 
everything to cheapen good food, to bring it within reach of all, and 
to make generally known the best modeti of preparing it. No sanitaiy 
measures can equal this. The food question stands first. The intro- 
duction of every new article of food ; quicker or more plentiful 
methods of raising food ; the making two ears of com grow where 
one only grew before ; the teaching of cookery ; improved ways of 
preserving food, of making it portable, and of transporting it ; and 
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ectAblishmeut of fooil -museum 9 in large towna; all these are a 
boon and benefit to maakind, nnd tend to bullish pestilences and epi- 
demics, and to minimise sicfenesa and mortality. Feed a people well, 
and they can defy an astonialiing numberofsanifcai-y errors. Diminish 
their food, no matter by what means, whether by scarcity, or by want 
of money to buy, or by indulgence in alcoholic drinka or other matters 
that destroy appetit«, and straightway they fall victims to the miasma 
from dniins and cesspooLs and refuse-heapa, to want of veutiLition, 
and to every other sanitiiry blunder. 

I question if some of our supposed domestic improvements be not 

itaty blundera. Every bouse must now have within it a place 
"with water-pipes and machinery, which years ago were not needed 

the small edifice at the end of the ga:den which then served the 
me purpose. These pipes commonicata with drains, and are neither 
[inorenor leBsthanccmdiictorRintoour houses of poisonous gases, which 
'«nr forefathers, with all their sliortcoraings, kept at arm's length. I 
repeat, they are eonductoi-s of miasma into our houses ; for, however 
well-constructed they may be, they cannot he always perfect ; and 
every slight leakage, eveiy little derangement of valves and level's, 
every deficiency of water, and also the carelessness of those who use 
them, may and does occasion some ingress of bad emanations into our 
dwellings, the effects of which, in ctusing illness, every medical man 
of experience has obaer%-ed. The samo applies to indoor sinks. It is 
since these triumphs of the pUimher's art have come into general use, 
that typhoid and diphtheria have been frequent in this country. Forty 
years ago these diseases were scarcely heard of. Typhoid was not 
known by name, though the researches of Broussais had pointed out a 
typbus-like fever which yet differed from typhus. And though now 
and then eases of this typhoid, better named enteric fever, were met 
with, still at that dat*, even allowing for its not being always recog- 
nised, it WHS not nearly so frequent ns at present. It is supposed by 
many that diphtheria was then unknown. It was certainly very un- 
common ; very few medical men had seen it ; but of late years it is 
only too frequent. Now, the inci'eaEed frequency of these two dis- 
eases manifestly accompanies the genei'al intioduction and use of 
water-closets within our houses, an arrangement well known to have 
caused diphtheria, typhoid, and other illnesses in numerous instances, 
by some part of the apparatus getting out of order, and occasioning 
contamination either of the air or of the drinking-water. Obviously, 
there can be now no need to enumerate cases in pi'oof. That it is so, 
will be conceded by all who are convei-sant with sanitary afiairs ; and 
those to whom the matter is not so clear can soon convince them- 
selves by reference to recorded instances. But what I wLsh, in con- 
clusion, to direct attention to, is the custom of lata yeara adopted, of 
introducing into every house a tube which oommnnicatea with drains, 
and the prevalence of typhoid and diphtheria since this custom lie- 
came general. Indoor closets should only be used when necessity 
comp^ ; and the arrangements connected with them, which are 
generally very defective, should be wholly iiltered. Every such |dac6 
ehould have two windows or apertures so as to cause a constant 
'tiuirougb draught through it, and should also be efficiently shut off 
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fi'om tlie rest of the house by a closely-Etting door. Til! aJl these points 
are attended to, which they most certainly are not at present, 
Tcntabla illness, of more or lees serious character, will ( 
occur. 

And now, having mentioned in the first part of this paper the 
importance of augmenting our food supply in evei^ dii^ection, I will 
ftdd a word on the subject by way of appendix. Respecting animal 
food, what reason is there why our main supplies of meat, now bo 
high in price, are to be derived onJy from the sheep, the os, and the 
pig) With all our zoological infonnatiou, can we think of no other 
animal, besides these three, that is adapted to furnish a meat stipply 
for ordinary nset Because the experiment with elands, and with 
one or two others, failed, can nothing c-ise be tried 1 It is easier to 
ask these questions than to answer them ; yet that is no reason why 
something should not be done. The kiuigaroo, the wombat, many 
aorta of deer and animals allied to them, the bison, the aebu, die 
camel, and others, furnish excellent food. We hear much of hone- 
fieeh ; it is also sud that the meat of donkeys and mules is good. It 
is a pity the reindeer cannot be utilised in England, for its flesh is 
excellent. Fish-cultnre, -again, is yet in its infancy, and might be 
widely extended, and made to include the better sorts of shdl-fish. 
Hundreds of tddnl estuaries now lie idle, which might be turned to 
some useful purpose in connection with this. Respecting vegetables, 
again, and cereals, it is Bstonishing, con.sidering the hundi-eds of 
thousands of species in botanical lists, that so few kinds are nppenled 
to for human food. Small supplies of new deeeriptions might be ob- 
tained from many plants now neglected; but the great ^a would 
be if anything were diaoovered to add to our main crops, to stand 
side by side with wheat or the potato. Having seen something of tha 
Irish potato famine, the deseited villages and i-oofless cott^ee, the 
ground torn up around them to gather roots to boil for food, and the 
fields of good land lying waste which no one dare till or put stock on, 
I am deeply impre.'tsed with the importance of not trusting to one or 
two species from which to raise food, but of putting in requisitioa as 
many kinds as possible, both of plants and animals, to furnish this 
first essential for the health of the people, 

W. E. C. NooHSE, F.R.C.S. 

Hr. White (London^ said he should like to ask a question with 
special reference to the village in Sussex, in which fifty years ago the 
people were subject to ague and such-like diseases. He wa.s informed 
that these diseaKes had been in great measure remedied by the better 
proviaon made for the population. He should like to ask if it wm 
not the case that there had been a material change in the .structure of 
cottages in the ague dktrict« of Kent and Essex. In the old days, 
when the cottages were almost exclusively on the ground, the ab- 
sence of ague was never known ; but as soon as the cottagers began 
to live eight, or even six feet above the ground, these symptoms dis- 
appeared. He should like also to know lui to the soil, and whether 
its ten.icity was such as to hold the water and throw off injurious ex- 
halations. As an instance of the effect of sewer air, he mentioned the 
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case of poisoning at "Wclbect, where a numlicp of persons -were 
polsoDOd hy pai'taktng of aandniches made fj'om a, ham kept in a, 
I&rder in which there was communicatioa with a sewer. 

Dr. Tatlok (Norwich) .said he thought that per le Bewer-gas wm 
credited with more disease thao it waa accountable for. Eei-lin, as 
they knew, was a city of stinks, and during his residence in that 
place he believed that he had breathed more sewer-gas than anyone 
who resided in a more sanitary counti7, But on no occasion had he 
suffered from typhoid and other disea^ies, which in this coimtry wore 
attributed to the action of sewer-gas jir.r kc. He had come to the 
conclusion that there was little evidence that impure water and air 
wore capable of producing such diseases as wna said. Whilst in Berlin 
his bedroom wa» surrounded by courte, in which were stables, wells, 
and closets ; and the state of the atmosphere in his room was at times 
Buch that he could not see. Ke was also a rigid water drinker, but 
dnring his stay there, although he had drunk water undoubtedly 
jtollnted, he never suffered from typhoid fever or other diseases 
attributed to sewer-poison. 

Mr, Chadwick said the statintics of Berlin were an nnawer 
to Dr. Taylor. In going round the city they would find that the 
proportions of overcrowding and other conditions with the death- 
rate corresponded. The results of his examination of the statistics as 
to Berlin showed that the result was quite in accordance with what 
WHS met with ererywliere, that insanitary conditions of living raised 
the death-rates and the prevalence of disease. 

Mr. Karkeek expressed his surprii^e at hearing remarks which 
implied that sewer-^as and polluted water were not dangerous. He 
was earprised at Dr. Taylor's remarks, pointing to Berlin as a sanitary 
taty, ns his own es[«rience there had been quite the contrary. 

The President said that Dr. Taylor did not aiy that sewor-gas 
wu innocuous, but that be had lived in Berlin, bad breathed sewer- 
goa and drunk pollutod water, and waa not allected. 

Mr. TowLE (Oxford) remarked that in Berlin 28,000,000 gallons 
rf water were every day pumped thirty-eight feet high, and flowed into 
the city. That must cause a lot of lUrty water, which wss conveyed 
miles away from the dty. That was his system to a certain extent, 
but by his system they also got rid of the solids. If these 28,000,000 
gallons of dirty water could be di.'ipersed over the hills round Lon- 
don, and over the downs, what a benefit it would be ! At present the 
oounti^' was being ruined by the sewage being sent into the sea. 

Mr. Pengei-lv (Torquay) agreed that too much was attributed to 
impure air and water, and not enough to germs of dieetise, wLicb were 
It^e to be overlooked. 

Dr. C'abpknteb said he agreed w-ith Dr. Taylor that sewer-gaa 
per le would not produce specific disease, but where they had bad 
sewage arrangements they could not have pure health ; and they knew 
that it was in the sewers that the germs of disease were created, 
and tliat where the gas went the germs went. If Dr. Taylor was not 
struck by them, so much the better for him. But in a similar way 
a man might be in a battle without being hit : the bullets would be 
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none the less a fact, however. If they laad no sewer-gaa, tiere would 
be no vehicle by which these germs could be convej-ed. 

Mr. NouBBE, in answer to the question as to the houses in Suasi 
eaid that in 1844 or 1845 they were rebuilt, and that, and the better 
food which the people were able to obtain, had doubtless much to do 
with the altered state of things. 



Means of Prevention and Cure of Hydrophobia. 

The President announced that Dr. Richardson had sent in h 
translation of a paper, by a French gentleman, on ' A Proposal of 
Measures for the Prevention of Hydrophobia,' This paper, by M. 
Decroix, was sent in French. The following ia an abstract of the 
chief points. He starts by observing that every case, or nearly every 
case, of madness in dogs can be traced to a bite from another dog. 
Starting from this principle, M. Jean Eoarrel has proposed to prevent 
the disease by cutting or filing dogs' teeth in order to render it i 
possible for them to bite. Experiments were made by shutting up 
mad dogs with other dogs in cages, and allowing the former to bili 
the latter, the skins of which were found lacerated and pierced. The 
mad doga then had their teeth filed and cut, and a similar experi- 
ment was made. Although the healthy dogs were attacked the skin 
was not broken. The writer further states that the process of filing 
and cutting the teeth ia neither painful nor unsightly. 

In the second part of the paper the writer upholds the tendency of 
tlie disease to proceed (at least sometimet^) to spontaneous cure; and 
he recommends that both animals and men afflicted by it should be 
left alone, and not agitated with attempts at cure, or palliation. The 
only measure he recommends is the vapour bath. 
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ibject of mortuftriee ia one that has received by far too little 
ition, not only at the hands of those who are re)<pouBibIe for the 
practic&l carrying out oft!ie public health laws of the kingdom, butevea 
of ardent sanitary reformei'S. Yet it holds, or ought to hold, a pro- 
minent place ill preventive medicine ; and it differs from other sanitary 
appliances in haTing an important moral and boaai office oa well as a 
hygienic one. 

To an aasembly like this it might perhaps be conaidei'ed super- 
fluous that I should attempt to show cause why mortuaries are 
necessiiiy or desiruhje, Moat of us, and especially those whose work 
has brought them into relations with the poor aud the d^iaded, 
know what additional terrora death biinga with it when it occurs in 
wretched tenementod property, or in overcrowded cottage homes, 
where the same room has to act as dead-house, living room, work- 
room, and not infrequently bedroom. In the poorer parts of our great 
towns, and, to a lesser degree, perhaps, in countrj' vdlages, scenes of 
the moet harrowing and saddening description are constantly being 
enacted through the unavoidable presence of the dead in the midst of 
the liTLng. Perhaps no more striking demonstration of the need for 
mortuaries hoft been made than in the wi-itings of one who is well 
known to and honoui'ed by all of us — our veteran vice-president, Edwin 
Chadwick. It Is to him that we owe, more than to anyone else, that 
Banitary awakening which has now become so general and wide- 
spread, and of which one of the strongest evidences is the existence 
and success of this Institute. Mr. Chadwick, to whom had been com- 
mitted early in the present reign the task of collecting information about 
the aauitary state of the country, and snbsequently as to the practice 
of interment in towns, wrote na follows in the year 18i3'; and his 
words are equally applicable at the pi-esfut moment : 

' In a large proportion of cases in the metropolis, and in some of 
the manufacturing districts, one room serves for one family of the 
labouring classes : it is their bedroom, their kitchen, their wash-house, 
their sitting-room, and their dining-room j and when they do not 
follow any outdoor occupation, it is frequently their work-room and 
their shop. In this one room thoy are bom, and live, and sleep, and 
die, amidst the other inmatea. . . . 

' It is not a few minutes' look after the last duties are performed 
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and tha body k composed in death and left in repose, that ib given 
to this ulaas of survivors, but the Kpectacle is protiactfid hour after 
hour through the daj and night, and day after day, and night after 
night, thus aggravating the mental pains under varied circumstances 
and increaang the dangers of permanent bodily injury. The suf- 
ferings of the Burvivore, especially of the widow of the labouring 
clnsBes, are often protracted to a fatal extent. To the very young 
children, the greatest danger is of infection in cases of deaths from 
contagious and infectious disease. To the elder children and members 
of the family and inmates, the moral evil created by the retention of 
the body in their presence beyond the short term during which sorrow 
and depression of spiiits may be said to be natural to them ia, that 
familiarity soon succeeds and respect disappears. These consequences 
are revealed by the frequency of the statements of witnesses, that the 
deaths of children immediately following, of t!ie same disease of which 
the parent had died, had been accountwi for by ' the doctor,' or the 
neighbours, in the probability that the child had caught the disease by 
touching the corpse or the coffin whilst playing about the room in the 
absence of its mother. The mental effects on the elder childi-en or 
members of the family, of the retention of the botly in the living 
room day after day. and during meal times, until famOiarity is 
induced — retained as the body commonly ia during all this time in 
the aordea of disease, the pi-ogi'ess of change and decomposition dis- 
figuring the remains and adding disgust to familiarity — are attested 
to be of the moat demoi'alising character. Such deaths occur sooner 
or later in vai'ious forms in every poor family ; and in neigh- 
bourhoods where thei-e are no sanitary regulations, where they are 
ravaged by epidemics, such scenes are doubly familiar to the whole 
population.' 

The same graphic pen thus writes in the report of the Board of 
Health on a general scheme for extramural sepulture, published in 
1850 :— 

' The connection between the extinction of the feeling of respect for 
the dead and the growth of that callousness which renders the bruta- 
lised mind insensible to the sacredneas of life, and which thus prepares 
it for the perpetration of crimes of violence of the greatest enormity, 
has been often traced by those who have had the beat opportunity of wit^ 
nessing the process ; and they concur in stating that it is in these filthy, 
unwholesome, and crowded rooms, where none of the observances of 
decency are regarded, and where the living, without emotion or con- 
cern, eat and drink and sleep in the presence of the dead, not only 
that the degi'aded and profligate who constitute the ordinary pests of 
, Bociety are trained, but also that it ia out of those same abodes 
that our great criminals generally come, brutal and reckless men, 
who every now and then perpetrate in cold blood, with a savage 
callousness, deeds which fill the whole country with disgust and 

I do not quote any of the instances which Mr. Chadwick citee, on 
the authority of clergymen and undertakers of that period, of the dis- 
treaaing scenes that they were constantly called upon to witness where 
a death occurred under conditions that absolutely precluded any separa- 
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tion or screeniag of the dead from the living- It might be argued that a 
gen«mtion, iwid the pusaiug of numerous sauiUuy Acta of Porliameat, 
hftve worked a revolution in this respect siuce Mr. Chadnrick's glow- 
ing wordfl were written. I can confidently nffii-m, Iiowerer, from a 
pretty large experience of the slums of London and of other towns, 
that scenes not a whit less distrei^sing oi- heartrending than those 
deecribed forty yeare ago are still matters of common experient'e among 
our poor and degraded neighbonrs. 

I feel bound, in justification of the position wliicb I have as- 

led, and in order that I may not seem to be speaking without book, 
cull a very few from the large number of instances that liave come 
ider my notice in one way or another, pointing to the necessity and 
^portance of mortuaries. They are instances which every health 
officer, and every one who moves among the poor, could multiply a 
hundred-fold. 

Cases of the kind to which I am referring are constantly occur- 
ring in the experience of London coroners, whose evidence on this 
Bubject wouM be of the most instructive and etaitling kind. The 
dead body of a woman on whom an inquest was held by Dr. Hard- 
wick in 18T6 wa^ kept in a miserable undet^!;Tound kitchen where the 
family lived - and where, after tlie work, the family slept and took 
their food by the side of the corpse until tjie burial took place.' 

In a speech made before Mr. Sclater-Booth, in January 187G, 
Dr. Joseph Kogers cited the foUowiog case : An old man died in a 
house in St. James's let out to lodgers. As it was thought his friends 
woald bury the body, it was allowed to remain several days : indeed, 
until decomposition had so far advanced as to fill the bouse with 
effluvia. The sanitary inspector was then applied to, who, in his turn, 
applied to the master of the 'VVestmiDst«r Workhouse for permission 
to take the body to the workhouse dead-bouse. The body was so 
pnti'esoeQt that the workhouse attendants bad to fill the shell with 
' rcoal ere they dared to take it tbroiigb the streets,* 

At a meeting of the West Derby Local Board in March 187B, 

sanitary inspector reported that in the course of his duties he had 
house on the 231x1, and had found the body of a woman who 

died on the 19th, lying in one of the rooms which was used as 
t^ sleeping-room of the family. The husband stated that as he was 
too poor to inter the body, he had applied to the reheving officer to 
have it buried, but the request bad been declined by tlie Board of 
Guardians. He then went to the clerk to the Local Board, who, 
after some delay, got on order from a magistrate, and the body was 
buried six days after death. The husband, who was repi-osented to 
be given to diink, and indifferent as to whether the body was buried 

not, had slept, it was said, in the samo bed in which the coipse 

The corpse of an unhiippy youth at Milton- next-Sittingboume, 
!irho died in a barge from typhoid fever, contracted through drinking 

I Sanitarv Reeard, 18TC, vol. iv. p. IG!. 
' Ibid. !8T8. vol. ii-. p. 43. 
1 ibid. 1S;6, vol. iv. p. SGi. 
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polluted water, was brought to his parents' house through the Ktrceta 
in an opea van. On the arrival of the body, the coffin was unscrewed, 
and remfLiQed so for two days before the burial. An outbreak of 
typhoid fever, confined to the sti-eet in which the body lay, subse- 
quently broke out, and may possibly have been due to infection from 
tke corpse.' 

M. Kcechlin-Scliwurtz recently narrated to a commission of the 
French Society of Public Medicine— a society which has lately devoted 
much attention to the subject of mortuaries — a very painful case. In 
a, small room rente<l by a workman, the fathei', attacked by small- pox, 
lay dying on the only bed, and round Him, hia wife and bis five children, 
without fire or food, were waiting in despair till their turn came to be 
struck down by the disease. The mother, indeed, was in the angul^ 
of child-bii-th whilst her husband was in txtrtmia.^ 

Quite recently, in fact during the pro!«nt month, two other 
glaring cases have been reported in tho metropolis, where the great 
w&nt of public mortuaries is being daily illustrated by the occurrenoe 
of cases shocking; public decency and detiimental to jiublio health. 
In one case, in which Mr, Humphrej's held an inquest into the cause 
of tho death of a labourer at Mile End, the jury having viewed the 
body, made, on their return, a complaint to the coroner of the un- 
eeeraiy sight which they had just been obliged to witness. The body 
lay in a very small and squalid room, in which the relatives, three in 
number, were sleeping, and had to be aroused befoi-e the jury coald 
perform their duty. The foreman justly observed that such a state 
of things ought not to be permitted to eidst in an enlightened conntiy. 
The coroner's officer explained that there was no public mortuary in 
the parish of Mile End New Town, or he should have taken the 
earliest steps to have had the body removed. The coi'oner could only 
recommend the foreman to make a representation of the facts in the 
proper quarter. Dr. Hardwicke, the coroner for Central Middlesex, 
on the occasion of holding two inquests at the Hampstead Workhouse 
Infirmary, also called attention to the inconvenience which has long 
been felt by medical men and others having any connection with in- 
queste at Hampstead, in regard to the want of proper mortuary 
accommodation. The building at present used for that purpose is the 
workhouse dead-house, situated at one of the extreme ends of that 
extensive pariah, and is not j>ropOfly fitted with appliances for post- 
mortem examinations. Dr. Hardwicke said he bad been requested by 
medical men and others to draw the attention of the jury to this 
matter. It was thought that the time had arrived when they should 
make some representation to the parish authorities on this subject. 
The present mortuary was a place for paupers, and it was not pi-oper 
that the bodies of those who were not pau|iers should be taken to it. 
The medical men engaged, too, had not tlie proper apparatus with 
which to do their work. Another grievance was that persons dying 
in a distant part of that large parish had to be brought to that place. 
If it were the opinion of the jui-y that a more central place should ha 
provided, quite apart from the workhouse, be would offer & memo. 

I BritUh .MidicblJnumal. l&7a. vol. ii, p. 668. 
' Urcui dllygiint, tome li. p. It. 



F OK THE KXCESSlTf ASH lUPOBTANCE OP UORTUAaTES. 101 

rial for them to sign. The jury agreed to this sug^^tion ; and ii 
moritU was drawn up and signed hj the jurors and othei'B, and is to 
be followed by another from the medical men of tho parish.' 

One more example, and I have done. There are few amongst 
those preseat who do not know the hibours amongst the poor of the 
Rev, Septimus Hansai-d, the rector of Bethnal Green. On the occasion 
of the recent opening of a mortuary for his crowded parish in June 
last, Mr, Hansard said : — 

' The useof the buildingwas two-fold — (1) As a mortuary or morgue 
for the reception of dead bodies, suicides, persons fomid drowned, name- 
less corpses, &c. (2) As a mortuary chapel. It was impossible to have 
been as he had been — for the last 33 yeai-a a clergyman among the poor 
of London^without seeing the necessity for some such building as this, 
whither the inhabitants of the crowded dwellings of the metropolis 
might remove their dead, especially in times of epidemics such as 
cholera, sc&rlet or typhus fever. He gave three instances of such 
nece^ity out of many in his experience. In the time of the cholei-a, 
there was one nigbt when nine lay dead of cholera in the houses of 
the church-close or square near the parish cbureh. The people all 
sat about in the streets, too frightened to go to bed ; and in one place 
they were buniiug pots of tar from the windows of the room where 
_■ corpse lay. Again, it had in the course of his ministry been hia 
^dnty to atl«od twu medical men on their death-bed who, in the fear- 
is discharge of their profession, had fallen victims to confluent small- 
X. On both occasions the relatives had immediat«Iy afler death re- 
Lftioved the bodies to outhouses. On anotlier occasion he saw, in a 
Iroom not larger than an ordinary closet, three victims of typhoid lying 
dead, with five people eating, drinking, sleeping, and living in the 
same room. Things like this in a pi-ofessedly reDgioua and Chiistian 
country were disgraceful. Here, surely, were proofs of the need of 
such a. mortuary chapel as had just been opened. But not only in 
case of epidemics would this building be used, but at ordinary times. 
There were two rooms in the chapel, each capable of containing thirty 
coffins. One might be set apart for those which required an inquest, 
or for infectious bodies, the other for those brought thither by hoitow- 
inj; friends, who could cover the coffin with a pall, and come and take 
^tbeirlost look at their beloved ones, surrounded by the omhlems of 
V'CUiristian hope. That was why he had desired tho building to be 
■ealled a chapel ; not that mnsses for the dead should be said there, 
' bat to throw the sanctity of religion over the building.' 

The experience of many of you will furnish other equally striking 
cases, and I need not, therefore, detain you further with citing more. 
All sanitarians agree in thinking that in large or crowded towns a pro- 
perly constructed mortuary is of the first necessity : and there are 
reasons for thinking that in rural disti-icts also, some provision of the 
kind would be extremely valuable and save much present scandal. 
The dwellings of agricultural labourers and their often indecent over- 
crowding need no description at my hands : and what is to be done 
in such when a death occurs I Evidently the dead must be left in 
very unwholesome and distressing proximity to tho living in the 
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t mortuary or dead-houBe, which thus beeoraea a necessity 
throughout the country. 

Having in this way attempted to place ernphically before your 
minds the horrors and dangers of the dead reroaiaing amongst the 
living in poor and wretched homes, I would now diaw your attention 
to the remedy, viz. the provision of reception or dead-bouses, in which 
corpaea may remain pending interment. 

The able and comprehensive report by Mr. Chadwick, to which I 
have already alluded, may fairly be considered as the starting point, 
amongst other things, of mortuaries. The report waa published 
in 18i3, and evoked much attention and discuaaion. WitJi the 
exbauBtive report which preceded it, on the sanitary state of the 
labouring popnlation of Grant Britain, it unquestionably pared the 
way for the passing of the Public Health Act of 18i8. In that Act 
(H and 13 Vict., cap. 63) there was a section (No. 81) which pro- 
vided that for the regulation of interments in districts to which that 
Act applied, Local Boards might provide reception houses for the 
dead, and make bye-laws with respect to the management of the same, 
and on application, make arrangements for the interment of any 
corpse contained therein. This clause was practically superseded by 
section 27 of the Sanitary Act, 1866, but was not formally repeal^ 
until the Consolidating Act of 1875. 

The law remained, as regards sanitary author! ties, in this state for 
nearly twenty years, but meanwhile the subject had received a cerl4un 
amount of attention both at home and abroad, In 1852 there was a 
general Sanitary Congress at Brussels, and part of the third question 
for discussion was : ' Of what utility are mortoariee, and for the cases 
in which their usefulness is recognised, how should they be organised i ' 
I rejoice to find that amongst those who made a fii'm stand an that 
occasion for this question being one proper for discussion by the Con- 
gress (in opposition to those who would have ignored it, on the ground 
of its touching questions of religious feelings and family affection) our 
honoured President, then Lord Ebrington, made himself conspicuous. 
After discussion, the Congress declared the usefulness of mortuariee in 
each parish ; and, on the motion of Lord Ebrington, resolved that : 
' Convinced of the great evils of the keeping of corpses in inhabited 
rooms, the Congress declares the usefulness aud earnestly recommends 
the establishment of mortuaries.' 

"Whilst as regards the provision of mortuaiies by sanitary autho- 
rities no further legislation was attempted until 1866, an importiint 
addition to the law was meanwhile made by giving power to the 
Burial Boards established under the Burial Acts to provide such a 
buildini;. Thus, section 42 of the Meti-opolitan Burials Act of 1852 
(15 and 16 Vict. c. 85) gave power to any Burial Board, or to the 
churchwardens and overseers of any metropolitan pariah for which a 
Burial Board had not been appointed under the Act, to ' hire, take on 
lease, or otherwise to provide fit and proper places in which bodiee 
may be received and taken care of previously to interment, and to 
make arrangements for the reception and care of the bodies to be de- 
posited therein,' 
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This power was ext«QiIed to places beyond the Metropolia by sec- 
tion 7 of the Burials Act of 1853(16 and 17 Vict. c. 13i); to Scot- 
land by section 20 of the Scotch Burials Actof 1855 (18 and 19 Vict. 
c 68) ; and to Ireland by section 23 of the Irish Burials Act of 1856 
{19 and 20 Vict. c. 98), now replaced by section 180 of the Public 
Health Act of 1878 (41 and 42 Vict. c. 52). 

The Sanitary Act of 1866 (29 and 30 Vict., c. 90) improved the 
state of the English law as to moituaries. By section 27 of this 
Act ' nuisance authoi'ities ' (equivalent to our existing local authoti- 
tUe) wei-e empowered to provide a proper place for the reception of 
bodies, and thereupon a justice, with a medical certificate, might 
■ bodies to bo removed to it, and cause removal if the relations 
led to obey, charging tbem with the cost. The authorities were also 
[powered to provide places for post-mortem examinations (section 
18). 

The Koyal Sanitary Commission, commenting upon section 27, 
observed that ' although there is this power by law, it appears to be 
very little exercised, and the evil of keeping the dead in the same 
room with the living esista very extensively amongst the poor, and 
this evil is aggravated by the general practice of wakes among the 
lower classes of the Irish Roman Catholics, who are very numerous 
in some large towns, such as Liverpool.' 

The Commissioners suggested that power should be given to 
the Central Authority to compel a Local Authority to provide a 
mortuary ; and that, even when there was no mortuary, the 
justice should be enabled, in the cases specified in section 27 of 
the Sanitary Act, to give an order for the removal of the body from 
the house. To facihtate the acquisition of parts of closed burial 
grounds or of land in cemetories for mortuaries, the Commissioners 
suggested that the Local Authority should be empowered, in the case 
of liny closed burial ground, to purchase by contract any part of such 
burial ground from those in whom the site and control were vested, 
for the purpose of erecting thereon a mortuary, and (if neediiil) a 
residence for the keeper. Tho ComroissioQerH formulated, however, 
certain provisoes to this transfer, and as these provisoeti oontAin much 
suggestive matter in a small compass, I give them in full : — 

' I. This shall not authorise the purchase of any piece of land if 
necessitates the disturbance of bodies already buried. 

' 2. Nor if the piece to be purcbased cannot be approached with- 
it passing through any other part of the closed burial ground. 

' 3. No religiouM service shall be held or celebrated in any mortu- 
mey erected in any closed burial ground. 

* 4. Such mortuary and residence house (if any) shall be sepa- 
rated by a wall or fence from the i-est of the burial ground.' 

The Consolidated Public Healtli Act of 1875, whilst re-enacting 
the sections of the Act of 1866 as to mortuaries, maile their pro- 
vision by the Local Authority compulsoiy in cases where the Local 
Government Board requii'ed. Tho Act of 1875 does not, however, 
■.fflctend to the Metropolis, which, in this respect, is worse off than the 
country, for the IrfH»l Government Board have not the power, even if 

' Stnnit Report n/ (At Rnjfu/ Solidary Ct>mmii$ioH, vol. i. p. M. 
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th^ felt inclined to exercise it, to compel the erection of a mortTiaTy 
in Loadoa. In Scotland legal power is given by section 43 of the 
Public Health Act of 1867 (30 and 31 Vict. cap. 101) to provide a 
place for the reception of dead bodies, and to remove bodies to it in 
certain cases. Nothing is said, however, with i-egard to post-moi-tem 
rooms. In Ireland provisions similar to those in the English Act 
are contained in sections 157, 158, and 159 of the Public Health 
(Ireland) Act, 1878 (41 and 42 Vict. e. 52), and there is this important 
addition : ' The body of any person who has died of any dangerous 
infectious disease in any hospital or place for the treatment of the 
sick shall not be removed from aucU hospital, until removed direct 
to a mortuary or cemetery, and any person violating, or any officer 
of an hospital or other person who knowingly permits the violation 
of this provision, shall be liable to a penalty not exceeding five 
pounds.* 

Seeing the unsatisfactory state of the law. Dr. Joseph Kogers, 
whose service.* in connection with sanitary work are well known, and 
who, some 24 yovrs before, had the principal share in the establish- 
ment of the laortuary at 8t. Anne's, Soho, which waa for several 
years the only one in the Metropolis, moved, in the year 1875, at the 
Strand Board of Works, that ' With the view of the more effectually and 
economically securing the establishment of mortuaries in the different 
parishes of the Metropolis, this Board do memorialise the Meti-opolitan 
Board of Works, urging that Board to apply for powers in the next 
Session of Parliament, authorising that body to undei-take their erec- 
tion in such part« of the Metropolis as may be considered necessary.' 
The Metropolitan Board declined however to take up the subject, on 
the grounds that the mortuary question is beset with difficulties in 
London, and is one which should be dealt with by the Local Boardaand 
not the Metropolitan Board.' The Strand Board of Works deemed 
it necessary, however, to interview the then President of the Local 
Government Board, for the purpose of securing the aid ot his Depart- 
ment in establishing mortuaries in different parts of the Metropolis. 
A deputation from that body waited upon Mr. Sclater- Booth in Janu> 
ary 1876, when Dr. Rogers made a lengthy and telling speech in 
favour of the extension of mortuaries, winding up by formulating the 
points that nhould be attended to with reference to the question.* 
These were : ' 1. That it should be made compulsoiy on every Local 
Board to establish a suitable mortuaiy on a common plan, to be 
approved of by the Local CJovemment Board or the Metropolitan 
Board of Works. 2. That these mortuaries should be in the pro- 
portion of not less than one to every 50,000 inhabitants, 3. That 
powers should be provided for the compulsory purchase of property 
under the provisions of the Lands Clauses Act, and for enabling 
parishes or portions of parishea favourably situated for such purposes 
to combine to form mortuary districts ; such mortuaries to be main- 
tained at their joint expeni^, and for their common use. 4. That the 
Medical Officer of Health, or the Poor-law Medical Officers, or the 
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Believing Officer, ebould be empowered and dii-ected to order the 
removal of a corpse to the district ntortunry in al) cases wbere it was 
found that the family, at the time of such death, occupied only one 
room, and in snch otier instances where it appeared desirable to 
these officials to direct the same.' 

Not much of promise was extracted from Mr. Sclater-Bootli : but 
he undertook to confer on the subject with Mr. Cross, who as Home 
Secretary had more control over the VcBtriea than the Local Gorem- 
ment Board had. In the ill fated Fublio Health (Metropolis) Bill of 
1877, which Mr. Sclater-Bootb introduced with tie view of making 
the public health law uniform for the metropolis and country, clauses 
were inserted re-enacting the clnuBes in the Sanitary Act, 1866, 
bearing on the question, but making tbe provision of a mortuary 
compulsory, if the Local Government Bonrd so directed. The fate of 
this Bill ia, however, well known ; and we are now in the Metropolis 
almost as badly off as ever, certainly as badly off for any reasonable 
system of disposing of the dead jtending interment. I think, therefore, 
that this is a subject which is eminently worthy of the attention of the 
Sanitary Institute, and I would aogg^ for consideration, whether it 
might not be expedient and useful for the Institute to take up the 
question where it was left in 1876, and endeavour to induce the new 
Government to make a move with regard to this important branch of 
public health machinery. 

I now come to the second port of my paper, and proceed to offer 
some suggestions for the establishment and management of mor- 
tuaries. 

I mu.st premise that these suggestions are not intended to exhaust 
the subject. They are suggestive merely, and are offered in the hope 
that they may help to a better understanding of a question on which 
far too little is known. Not the least of my difficulties in approach- 
ing this subject has been the extreme paucity of tbe information given 
about it by standard authorities.' The word mortuary hardly occurs 
in the index to any book on Hygiene with which I am familiar. I 
have therefore had to rely very much upon the facts which I have 
been able to pick up in the course of my rending, and upon my 
practical experience of the requirements of such erections.* 

It may be, and has been, urged against the erection of mortuaries, 
that even if they were established, poor people would with difficulty be 
got to allow their dead to be taken there. The law lecogoizes this 
difficulty, and section 142 of the Public Health Act provides that 
' when the Ijody of one who has died of any infectious disease is 

1 Sanilaty Peeard, Jnniurjr IB, 1876, p. 14. 

* For mucli valuable inrormatioD ahnwiiiE the need for mortuuin. rsTennce mij 
be inide to Mr. Ch.dwick's Brporl oi. Ur Prari.™ of httrmtnt » JW». <Clow«.. 
1848), and to the Report of the General Board of Health On a Gtntrat Schtmi for 
Extramural Sipytlmri (Clowes, 1860). Dictioniry article) on tbe milHeet will ba 
round in Tardieu'i D!cUoniuiin d'Hagimt, article ■ Morgue ' (Bailll!-re, Paria, I8GS), 
Wjnl«r Blvth'B flirWmuijy of Hygini.vxMt 'Mortuary' (GrilDn. London, !fl7G) j 
and Pappehheim't Handlnch dir SanUau-follitl, article ■ Leicheo-poliuel ' (Hirsrh- 
valil, Berlin, 1870). In the leeond edition of the wtiut'i book on CBttage tio^ilali 
(Churchill, 1880), an attempt has been made to deal irilh the oneation of moi' ' ' 
^Mre particularly from the point of view of tbeJT relation with boapilall. 
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detained in a room in which persons live or sleep, or any dead body 
which is in such a state as to endanger the health of the iomatee of 
the Rame house or room, is retained in such houae or room, any Justice 
nay, on a certificate signed by a It^lly qualified medical practitioner, 
order the body to be removed at the cost of the Local Authority, to 
any mortuary provided by such authority, and direct the same to 
be buried within a time to be limited in such order.' This section, 
it will be observed, is of very wide application ; for it cannot he doubted 
that many dead bodies, not necessarily those of persons dying of an 
infectious disease, are in such a state as to endanger the health of tho 
living inmates of the house or room in which the bodies are retained. 
Yet, unless a mortuary is provided, there is no legal power to deal 
with the body, and it may remain a source of tlie gravest injury to 
the public health of the neighbourhood. The establishment of a 
mortuary is then an imperative duty for Local Authorities throughout 
the kingdom. 

Mortuaries have been provided iu this countiy in a great variety 
of ways. Tliero are first of all the separate erections, with post- 
mortem room and coroner's court, such as the mortuaries in the CiQr 
of London, at Islington, Clerkenwell, and in some of our large towns. 
There are the mortuaries provided by sanitary authorities in connec- 
tion with infectious hospitals that they have established. There are 
the mortuaries provided at cemeteries or on licensed burial grounds. 
And there are the mortuaries, if such they can always be called, provided 
at general hospitals for the bodies of persons djing in the institution, 
but rai-ely thrown open to the outside public. Of the latter I do not 
intend to spe-nk. These are not public njortuariea in any real sense of 
the word. They ai-e simply furnished for the convenience and use of 
the hospital authorities and for post-mortem purposes, and are in- 
tended iu addition for the purpose of k^ping the corpses out of the 
wards until the time comes for burial. Indeed, it may safely be said 
that no mortuaries iu any comprehensive sense of the word exist at 
hospitals.* 

Of mortuaries proper, all sorts and sizes exist, from the elaborate 
erection provided at a cost of 12,0001., by the City Commissioners of 
Sewers, in Golden Lane, comprising a mortuary chapel, witli twelve 
slate tables, keeper's house and oflicea, coroner's court, laboratory, weigh- 
ing room, consulting room, dead-house fitted for post-mortem examina- 
tions, difonfecting apparatus, ambulance shed, and shed for disinfecting 
apparatus, down to the old parish dead-house or pest-house, which haa 
in some places been utilised for the purpose, and is almost, if not quite, 
destitute of all fumitui-e. 

One of these pest-houses is to he found at Greenwich, where it 
stands in the churchyard, to the disgrace of the local health 
authority. 

I do not propose, in fact it would be im]MSBible for me, to attempt 
to give any sort of description of the mortuaries which at present 
exist. They are too various in establishment, size, arrangement} 
regulation, and management, to admit of any sort of classificatioD ; 
and I have therefor© contented myself with giving in an Appendix the 
names, and all procurable particulars of those mortuaries of which 
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I have been able to learn the existenc*. I am conscious how ex- 
tremel/ ilefective ihis list is, and I shall bo greatly obliged for any 
further names and particulars with vhich I may be favoured. 

I proceed tbea at once to sketch out certain requirements of a 
mortunry, «s regards its establishment, situation, and rtgiilation. 

And fii-st, na to its estahlislnntnt. I have already mentioned in 
a former section that, imder the Public Health Act of 1875, any 
Local Authority may, and, if required by the Local Government Board 
shall, provide a mortuary, and may make bye-lawa with respect to the 
management and charges for its use. They may provide for the 
decent and economical interment of any dead body received into a 
mortuary (Section 141). To thLs mortuiuy, a justice may, in certain 
eases, oi-der ihe removal of a dead body (Section 142), The Local 
Authority may also provide a place for post-mortem examinations 
('otherwise than at a workhouse or a mortuary') (Section 143). 
Thus it is to local sanitary authorities that we must mainly look 
for the establishment of these temporary resting-places for the dead. 
But it has struck me tliat when the Local Authority is unwilling 
to perform this necessary duty, or has difficulty, — which I know to be 
sometimes & real difficulty, — in procuring a suitable eite, that then 
another method might, in places where there is a hospital, be devised 
for securing the establishment of a mortuary. Most hospitals make 
some sort of provision for deaths occurring within their walls; and 
I think that if sanitary authorities felt disposed to help, hospital 
managere would often be found willing to erect a somewhat more 
pretentious mortuary than they would otherwise have done, and to 
throw it open, under certAin regulations, to the general public. The 
rapid extension of cottage hospitals leads one to hope that this method 
of securing mortuarice would satisfy the demands of a Ini'ge and in- 
creasing number of places. It is a common practice for Ixical Authori- 
ties to sulncribe to hospitals, — especially to infectious hospitals, — 
provided by private enterprise ; and I am not aware of any legal 
objection to the same power of suliscription being exercised in the 
case c^ mortiiai'ies. Indeed, the utiUty of a mortuary is usually more 
obvious to Local Authorities than that of a hospital, so that probably 
this plan has only to be suggested to secure adhesion to it. 

Another method in which mortuaries — especially on the continent 
— are provided, is to erect them in eemeteriea. There is much to re- 
commend tikis plan, both on the score of economy and of regard for 
the public health, so long as the cemetety is within reaKonable distance 
of the district for which the mortuary is to sen-e. Such mortuaries 
are of coui'se provided by Biuiat £031x18, who need not be, and as a 
rule are not, the 'sanitary authority of the place. In this connection, 
it may be worth while to observe that, whilst section 142 of the 
Public Health Act gi'ants the power of compulsory removal of dead 
bodies to a mortuary provided by a sanitary authority, it does not do 
the same in the case of a mortuary provided by a Burial Board. 
This seems a very absurd and unnecessaiy restriction, and may be 
commended to the attention of our legislators. In addition to the 
advantage uf freer space and cheaper administration, — for the cemetery- 
. Jueper could be instructed to supervise the moi-tuaty as port of his 
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duties, — mortuaries Bt cemeteries enable t!ie corpse t« be taken direct 
to the grave, witliout the neces^ly of a hearse and its attendant ex- 
penses. At the mortuaty established by the Hampstead Buria] Board 
at their cenieteiy at Fortune Green, there is a wholesome rule requiring 
that, in the case of persons dying of infectious disease whose corpses 
ai-e received into the mortuary, the &iends must meet the corpse at 
the cemetery, and not at the mortuary, from which the body is carried 
direct to the grave. For ordinary cases of death, it would be well to 
have a separate waiting-room provided for the mourners to assemble 
in on the day of burial, as is done at the mortuary in Dean Street, 
Soho. Seeing, then, the obvious advantages of mortuaries at ceme- 
teries, it may be worth consideration whether, in the establishment 
of all new cemeteries, provision should not be made in the plans fur a 
building, of the nature of a niortuar}-, to receive dead bodies pending 
interment. On this point, the evidence of the late Mr. Bobert Baker, 
one of Her Majesty's Chief Inspectors of Factories, is peculiarly valu- 
able. When examined before the Royal Sanitary Commission, on 
Jimuary 17, 1870,' Mr. Baker said tlixit he 'wished strongly to e 
press that be thought at every cemetery there should be a mortuary 
for from one to fifty bodies, with locks and keys, the numbers of the 
cells and keys to correspond ; and he thought it would be desirable, 
in non-contagious deaths, that the bodies of the poor should be con- 
veyed, soon after death, to these mortuaries, and, if the people were 
needy, at the public expense; and the ktiy should be given up to the 
relatives to the time of interment, which should be fixed, in order to 
avoid offence in the summer time ' (Q. 9-107). Asked whether he 
would make the removal optional in non-contagious diseases, and 
compulsory in the case of contiLgiouf: diseases, he answered in the 
affirmative; and he thought that 'in case of contagious 
should be compulsory to have the body placed within a shell, within 
a coffin (if it be desirable that it should be kept for the arrival of 
friends), between which and the shell there should be an interstice 
of pitch ; the lid of the shell being also pitched on, but with a g 
over the face ' (Q. 9403). The expense of such removal Mr. Baker 
would, in the case of poverty, throw upon the parish.* 

We have next to consider the question of situation. Whenever 
possible, the mortuary should of course be separated by a belt of air 
from all dwelling-housea ; but no injury has been found to follow the 
USB of those in very crowded neighbourhoods, even when they abut on 
the .street. The mortuary in Drurj- Lane, the walls of which n 
brought up flush with the pavement, is an instance of this. The 

1 Seeoad Eeporl of the Royal Sanilan ComatlaiDn. vol. iii. Part I. p. 53. 

■ Mr. Thomna Baker, in hiiBtaadnnl work un The Lam RdatUg to Buriab (Mbx 
well & Sod, IS73}, remBrlu, on pn({e3U4 of tbt fourth edition :— ' In Kuni of (be 
IDOPB rcMnlly entcted wmetery-chiipeb na ormngMnent hm been mstie which miuht 
serve some of the purposes of plnees for tlie tempursry reception of thf ' ' ' ' 
butial la well a» theit chief object, Ihnt of jiroleeting the moumerEi ■ 
funeral aervirai fiDm aanimni; or itiDKenius emanatious froni the den 
elmpcla a portion hu been diviiled off from the milu buitillui; br ■ glui Kreea, which 
completely lepamlea the part in which the eoHInB itre phu^ '(mm that occupied by 
the mauroen, and it ia easy to make thia leparated porciuu large enough to bold several 
eoflSiu, where Uiey might remain without danger until prepantlDn ia made tot the 
fimemL' 
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Drniy Lane mortuary, like a gre.it many others in the Metropolis, 
h&3 been built on an old disUEed burial grouod ; and certainly these 
spaccB, occarring aa they do in crowded localities, alTord a very con- 
venient site for mortuaries, a site, too, which the ordinary prejudices 
of people againnt the establishment of receptacles for the dead in their 
midst can hardly reach. 

Wherever possible a mortuary should be screened &om the road 
by trees or shrubs, and should be approached by a iFinding path 
also planted with shrubs. 

The i nCeriutl /irri.njf«iiieiUs ami Jttlinji s.re most impart&at. There 
should be ample means of ventilation provided for every part of the 
building ; und the mortuary, though not made too bright by window 
space, should not be gloomy or depressing in appearonce. 

Though, of course, a mortuary proper would consist merely of a 
dend-house, it is very desirable, and indeed essential, that connected 
with it should be a room /of post-mortem examSnatioitg, and another 
for the holding of coi-onera' inqurslg. For it must be remembered 
that a certain, and in some cases not inconsiderable, portion of the 
bodies brought into a mortuary will be for identification and legal 
inquiry — us of persons found drowned, or dead in the streets, murdei'a, 
suspected suicides, unknown strangers at hotels, &c., itc, and suitable 
provision must therefore be made not only for a skilled medical examina- 
tion of the body to discover the causeof death, but also for the coroner 
and jury to hold inquests on the bodies. 

The most objectionable and umlignified custom of holding inquests 
at inns and taverns, — not uniroquently amidst the noise and bustle of 
business in a low neighbourhood, — hardly needs condemnation at my 
hands. It has been satirised by several of our great writers, fore- 
moat amongst them being Dickens, whose vivid word-picture of the 
coroner's inquest in "Bleak House' is doubtless familiar to you nil. 
If all mortuaries had a room fitted up as a coroner's court, the 
present indecency of inquests might to a loi^e extent be done away 

The si;e of the mortuary room proper must, of course, be large, and 
will depend upon the pojinlation of the district for which it is to serve. 
Space for some twelve bodies has been held by Dr. Hardwicke, the 
able and energetic coroner for Central Middlesex, to be quite suffi- 
cient for a large town, The bodies may be placed in shells or coffins 
resting either upon tables covered with zinc or other impermeable 
material, or upon trestles, or upon moveable iron brackets fixed 
rotuul the walls. At some of the London ho'^pitals, catacombs the 
size of the coffin, and made of slate or brickwork, are used ; and for 
certain purposes the^e may be found useful.' Since some of the 
bodiea are certain to be brought in un adt'anced stage of decompo- 
sition, a stock of charcoal and disinfectants should lie kept. Any good 
disitdectoat may I>e employed, but as the chlorides act most power- 
fiilly in preventing decomposition, it would, perhaps, be prefei-able 
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to nso tfaem. If carbolic acid be employed, a strong solfition must be 
ased. If the dead are in an advanced state of decompositioa before 
they are received, they should be eurronnded with sawdust and cyir- 
bolic acid powder before being screwed down, to prevent iumoyance 
and injury to health. Cloths for coveiing the dead, which should be 
frequently saturated with (liainfectantB, should be provideJ. 

It is important that the mortimry sliould have in readiness some 
theUs or coffiiis for the holding of corpses whilst a proper coffin ia 
being prepared. It has been aupgested that the person desiring to 
make use of the mortuary should provide these : but experience 
teaches — as indeed was to be expected — that it is far preferable for 
the managers of mortuaries themselves to have on hand a few such 
shells, which can be sent from the mortuary to the place from which 
the body has to be removed. The Islington Vestry, having experi- 
enced diiSculties in the use of their admirable mortuary witit re^(ard 
to this question of shells, ordered some of diGTerent sizes, made of 
Tood and lined with tinnod copper, to be kept at the mortuary for 
use when requij-ed. These are cleansed by the mortuary keeper aft«r 
each occasion of m^e. A good rule at this mortuary is that no wooden 
sheila may be removed therefrom except when used to bury in. If 
& body be tranafen-ed from it to a coffin for buiial, the shell b 
sprinkled with disinfectants, split up and burned. At Clerkeuwell, 
the City, and Drury Lane mortimries, there are aLso shells belonging 
to the authorities in readuiess for similar emergeneiea. At every 
mortuary there ought to be at least one or two air-tight coffins with 
glass lids for convenience of viewing the bodies on which inquests are 
held— an oftentimes very distresidng and disgusting ceremony for the 
jurora. Or a well-made movable case with gla's on the top might 
be provided for placing over bodies on which inquests are to bo held. 
The glass should be fixed in a frame hung on hinges, so as to admit of 
the free use of disinfectants after the case has been placed over t 
body. 

The pnH^norteiih room may adjoin, but should bo quito distinct 
fi-om, the mortuary. This separation is needful in order to comply 
trith the torms of section 143 of the Public Health Act, which, whilst 
giving powers for the erection of post-mortem rooms, distinctly re- 
quires that they must be provided ' other than at a workhouae or a 
mortuary.' Mr. Lumley, in his comments upon this section, observes 
that ' This exception deserves special attention. It ia desired that 
places should bo provided for the I'emoval of dead bodies from the 
rooms of poor people when they die, and it would create a repugnance 
on the part of the relatives to such removal in many cases, if a sus- 
picion arose that such bodies might be subject to anatomical examina- 
tion.' This, no doubt, is the feeling which has prompted the legisla- 
ture to make so positive a prohibition. It is on!y necessary, however, 
to take care that the post-mortem room ia distinct from the mortuary 
{%.e. that it is walled off from it, has a separate enti-once, and is cut 
off from it in other ways), to comply with the Act of Parliament. 
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Ab to the fittings of tJie post-mortem room, I i-annot do better tliaa 
quote fi-om a paper on the subject of mortuariw which wm r«id 
before this Institute at ita Stafford meeting in ISIS, by Dr. Hnrtl* 
wicke, whose vety large experienoe gives to his utterauoos peculiar 
value. Dr. H&rdwicke racommenda that ' the post-mortem room alinuM 
be used only for the imcoffined or unclaimed bodies awaiting idontili- 
catioQ, and ought to be kept cool in sunuiier by » supply of wild 
water; the corpse having sometimes to be preserved as longu time iis 
possible from deoomposidon. This room should bo furnished with 
special appliances necessary for post-mortem examinations ; a marble 
or slate slab, with sides sloping towards the centre, oonvei^^ing into a 
drain below, so that fluids may not run over the edges ) a sink with » 
plentiful supply of cold water ; anironbowl; a coarse t^ponge; ajaok 
towel ; a wooden yard measure ; and, foi' the weighing of organs and 
structures, a set of wejghts and scales ; a slated footbotu^ arottnd the 
slate table, on which medical men making post-mortem examinations 
may stand free from the damp or cold tlooi'. Gss should bo laid on, 
BO as to procure warm writer, or as it may Iw found necessary to make 
the examination at night, or when the darkness of winter days may 
obscure the view of the subject,' 

A great deal ot the success of a mortuajy depends upon the 
efficiency of its keeper. The appointment of nuch an officer is ahso- 
lutely necessary if scandal is to be avoided ; but as to the amount of 
work to be required of him, eveiything must depend on the oiicum- 
stances of the case. In mortuaries at cemeteries, the cemetery-keeper 
may properly supervise the mortuary ; in mortuaries at hospitals, the 
porter or gardener: but as to mortuaries standine by themselves, no 
rule can 1» laid down. The duties, however, of the keeper have been 
thus defined by Dr. Hardwicke in the pii])er already quoted : — 

' His duties would be to receive under hxa charge not only bodies 
brought in by relatives and friemlH of the deceased, but those found 
dead by the police, or from accidents, or cases sent to the mortuary 
by the coronei''s officer to await an inquest, or by tlie medical officer 
or sanitary inspector of the district, in order to relieve an ovoi'crowded 
dwelling of a corpse dying from an infectious disease, or in a Ktato 
of dangerous decomposition. He most act under fixed rulea, and 
become responsible for the safe custody of these bodies and such 
articles of clothing as may accompany them. He must attond 
to the proper cleansing, disinfecting, and ventilation of the rooms 
generally, but especially of that used for pott-morlem examinations 
and the room used for the reception of a corpse dead from an in- 
fectious disease. He must render some assistance to medical men 
who are called to make post-mortem exam illations, in the plitcing of 
the corpse in and out of the shell ; and his attomlnnce is rotjiiirod 
upon persons visiting either for the purpose of identification or seek- 
ing information relative thereto. It is of the utmost importance that 
a mortuary keeper should live very near the uiorluory, so that he may 
always, be ready at all times to receive bodies. He should also keep a 
r^stor of the mortuary, containing the dat«, name, sex, age, addreu, 
and othcET circamstanoea appertaining to the bodies to be removed ; 
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BUch aa by wliom, where to, or to what cemetery, or by what uniler- 
taker. ' 

The next point to consider is the rfgxtlation of morluariee. As to 
this it seems to be generally agreed that the fewer rc^latioim there 
are the better. Beatrictloua or forms of recommetidation only t«Dd to 
lessen the uaefulnesa of mortuaries, and the best plan is to throw 
them open to every one who chooses to send a corpse thither. Dr. 
Letheby, in 1871, drew up an elaborate set of rules for the City 
Mortuary, but practically these have now fallen into complete 
desuetude. The subjoined rules, which are in force at the mortuary 
provided by the Islington Vestry in the Chapel of Ease );^ounds, 
HoUoway Biiad, will be found to contain all that is eaaential in the 
mattei- ; — 

' The dead body shall be enclosed in a proper shell or coffin, such 
being the shell or coffin in which the body is to be buried, and shall 
be conveyed to the mortuary chamber, and idao removed thei-efrom in 
-a hearse, or otherwise in a decent and proper manner, and the under- 
taker or iHend shall remove the dead body for interment within an 
ordinary specified time. 

' In case the undertaker or fi'iend foil to remove the dead body 
within the time specified, notice shall be given to the relieving officer 
of the pariah to bury such body at the expense of the poor rate, such 
expense being subsequently recoverable from the parties legally re- 
sponsible. 

'A body having been brought or sent by any person whatsoever 
to the mortuary in a shell or coffiii, such shell or coffin shall, under no 
circumstances, be removed other thau for the burial of the body con- 
tained therein, unless such shell or coffin with the lid be pi-operly lined 
with tinned copper. 

' Should any shell or coffin sent with a body prove to be in a 
defective condition, a thoroughly sound and larger shell must upon 
notice be supplied, in which the defective shell can be enclosed, or in 
default the sauitary superintendent shall order a proper shell to be 
provided, and the expense will be recovered fi-om the party sending 
such defective coffin.' 

As to the reixplion of caieg, there is a useful rule at the mortuary 
at Dean Street, Sobo (which is under the control of the Bitrial Board 
of St. Anne, Westminster), empowering the attendant to receive a 
body without an order {otherwise necessaiy fi-om a member of the 
Burial Boai-d), if it be accompanied by a policeman or known inhabi- 
tant, At the mortuary in Drnry Lane, which waa established some 
years ago by I^dy Burdett Coutts, Lord Vernon, and other benevolent 
persons, on the disused burial ground of the parish of St. Martin-in- 
the-Fields, thei-e is a rule forbidding the admission of any public pro- 
cession or large assemblage of persons into the grounds on '^e occasion 
of the admission or removal of the body. Only the immediate re- 
latives, the undertakers, and bearers are allowed on the pi-emises, — a 
commendable rule, which deserves imitation. 
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At this Inat mortuary bodies nre received from 8 a.m. to 8 p.si from 
September 1 to April 30, and from 8 a.m. to 10 p.m. from May 1 
to August 31. FracticftUy it would be found beat to impose do limi- 
tation on the liouri when bodies are to ha received, as it may often 
bnppeu, especially during epidemic perioda, tbat it is essential that tbe 
body of a pei-son dtnd of infectious disease should be removed la- 
Btantly. It might be well, however, to hare a general understanding 
on the subject, as at tho City Mortuai-y, whereall bodies are systemati- 
cally removed by 1 1 p.h., tiiougb there ai'e do specified hours n.amed. 

No diarge should be levied on the relatives of the persons whose 
bodies are deposited in the mortuary, as it is very iuiportant to en- 
courage its 11E6 as much as possible. At none of the mortuaries of 
which I have information is such a charge made. The expenses of 
inquests held at the mortuary would of course'be paid by the coroner. 

The wtsif* of /rie.nda and nlalivet need a woi-d of mention. In 
most of the mortuaries that I am acquainted with there is no limita- 
tion to the unrestricted visits of friends within rensonable hours. At 
the Drury Lane mortuary the number of persons is restricted to 
three, between the hours of nine in the morning and sunset ; and at 
Hackney, where two mortuary ehambei-s (one for accidents and 
non-infectious diseases, and the other for infectious cases) have been 
provided, no one is allowed in the infectious disease chamber. At 
this mortuary infectious corpses are wrapped up in a sheet soaked 
with carbolic acid and water, and are placed in a shell when they 
arrive, if they are not bi-ought in one. They are then transferred, as 
soon as possible, to a coffin in which sawdust and carbolic acid have 
been put, and the coffin is screwed down. 

This leads me to the question whether or not it is necessary in 
providing mortuaries to have a teparate c/iamber for infectio%it caieg, 
I do not think that this separation will usually be found necessary, 
though, of course, there is an additional precaution when it is done. 
All infectious corpses ought certainly to bo dealt with as at Hackney, 
and should be screwed downas soon a8poKsible,apiece of glass being let 
into the lid of the coffin in cases where it may becousidm^d expedient 
or may be desired by the relatives. The question whether it should not 
be compulsory, without the necessity and uncertainty of applying to a 
justice, to send infectious corpses to mortuaries from houses where 
proper isolation cannot be observed, is one upon which I can hai-dly 
express a decided opinion, It appears to me, however, to bo eminently 
desirable from a siinitary point of view, and to offer hope of helping 
to diminish our yearly death-roll from preventable disease. 

The public ought to have eati/ aeeeis to moi'tuariea, and every 
reasonable facility should be offered them for so doing. In those cases 
in which the body of a person is found drowned, or is unknown 
or in other ways un distinguishable, provision should be made so that 
all the clothes of the deceased may be exposed to view. At present 
it b by no means easy for people who desire to view the bodies of 
unknown persons to accomplish their desire ; and the natural con- 
sequence is that they come not to care to do so. The number of 
persons annually consigned to motherearth whose names and stations 
■" ^'-'-i are utterly unknown is very large; and it cannot be doubted 
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that if more easy means of identification were provided, as by the ex- I 
hibition of tlieir clotlies, we might reduce the number to an oppi-eciable I 
extent. Moreover, In this manner foul play might more readily be f 
detected, and mysterious disappearances cleared up. When it is boma I 
in mind that of the three or fuiu' hundred persons annually exposed at 1 
the Morgue in Paris, half the identifications are due to chance ; and I 
that since greater facilities for the entry of the public to that institution I 
have been made, the identifications have increased from barely three in I 
every four bodies to nearly eight in nine, nnd that the police have | 
been greatly assisted in the detection of crime, the importance o 
aonably free access to a public mortuary will he i-ecognised. I must 1 
guard myself against being supposed to advocate the setting up in 
~~ ' ' ~ a institution lite the Morgue, for the sensational sights 
i to public view in that building are clearly very undesirable, 
it ifl, nevertheless, of gi-eat importance to allow such free access as 
may help to assist in clearing up a mystery or may lead to the detec- 
tion of a crime. Of course, the gratification of mere morbid curiosity 
must be strongly disencouraged, but it would not be at all difficult to 
do this with proper regulations. Many of the identifications at the 
Morgue, which is the most complete institution of its kind extant, are 
made through the clothes of the deceased being conspicuDusly exposed ; 
and the importance of preserving all articles of dress worn by an 
unrecognised corpse must therefore be strongly insisted on. At the 
Morgue a special room is provided for the retention of clothes of the 
unrecognised dead for from six to eight months after burial ; but tho 
number of deaths of persons unknown is likely to be so small at ordi- 
nary mortuaries that a bos or press would be quite sufficient for the 
purpose. 

I should wish, in conclusion, to say a few words as to the burial 
arrangements to be made by the managers of mortuaries. The length 
of time that should elapse between the reception of the body and the 
burial isof someimporiAnce; and it will be observed that the justice's 
order referred to in section 142 of the Public Health Act may direct 
a body ' to be buried within a time to be limited in such order.' It 
becomes, therefore, of moment to know what should be the maximum 
time allowed. In England we have no power of requiring burial 
within a fixed period from death, though it is eminently desirable that 
we should have this power. It may not, perhaps, be generally known 
that in a BUI of 1842 there was a clause which proposed to provide 
that ' &om and after the first day of October, one diousand eight hun- 
dred and forty , if any dead body shall continue uaburied be- 
tween the first day of May and the thirty-first day of October, both 
days inclusive, more than hoars, or between the first day of No- 
vember and the thirtieth day of April, both days inclusive, more than 

hours, the executors or administrators to the estate and effects 

of such deceased person, or the friends or relatives of the same, or any 
one of such friends or relatives preseat at the burial, or the occupier 
of the house from which such dead body shall be removed to be 
buried, shall forfeit the sum of twenty shillings for every twenty-four 
hours after the expiration of such respective periods.' 

Nothing, however, came of this, and I do not think the i]ueBti< 
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has again been raised. On tte Continent, however, and in America, 
the stiite of affaire is different. Thua the New York Board of Health, 
whoae sanitary regulations are eKti-emely full and t-areful, have ordered 
that ' no person shall retain, or allow to he retained unburied, the 
dead body of any human being for a longer time than four days after 
the death of such person, without a permit from tJie department 
which permit shall specify the length of time during which such bod; | 
may be retiiined unburied.' It would seem, therefore, wise to take this 
standard, and make reji^ulations to the effect that a body must be re- 
moved from the mortuary within four days of the death. At Drury 
Lane every corpse mast be removed for interment within sii daya 
from the date on which the death occurred. Corpses of persons dead 
of cholera must, however, be removed within two days, and those dead 
of other dangerous infections diseases within three days, power being 
reserved to the Medical Officer of Health to oi-der the interment of a 
rapidly decomposing corpse at aay time. 

Ab to the actual arrangementa for interments, not much needs to 
be said. The portion of the Act dealing with this matter is not par- 
ticularly clear, but Mr. Lumley, in Ins comments upon it, seems to 
thill If that the interment of bodies from a mortuary should, when 
necessary, be performed by the Sanitary Authority. In practice, how- 
ever, burials &om a mortuary that are not paid for by the relatives 
are performed by the Poor Law Authority, i.e. the Guardians. So 
far as I know, no legal question has yet arisen as to the interpretation 
of this clause ; and probably it would he better not to disturb the 
existing arrangementii. 

In thus endeavouring to give consideration to the subject of mor- 
tuaries in its various aspects, I fear I have been unduly prolix ; but 
as no one else has yet grappled with the question in the faishion that 
I have attempted to do, 1 have thought it desirable to place on record 
the facts that I have been able to gather together on this important 
subject, in the hope that they may be of assistance to those who are 
striving to provide for the estnbli^ment of mortuaries in their midst, 
I am convin(»d that there is no subject more woithy of the attention 
of the clergyman, the philanthropist, and the sanitariaji than that 
upon which your indulgence has permitted me thus to descant. 

Hknet C. BuaDBTT. 



LIST OF MORTUARIES. 
A. Metropolis. 

In 1875 the British Medical Journal took meaaures for ascertaming ths I 
actual amount of moriuary accommodation existing in the MtitnipoliB (aee tlia . 
No. for December 25, 1875, page 802). Since l.hen certain other mortuariea 
have! bepn constructed, but extensive diBtriet« in London are still without Buch 
a building. Of the following the author ha« partiqidsrs; — 

BiTTBRflBA.— A mortuary ' projected,' for sii bodies, with poe^mortem 
D (*,.!>. 1876). 
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B£RMONDBEr. — Morluarj-. n-ith R posl-mnrti 
Beihnal Green. — A handsome niortiutry cliapel was opened 
1880 b the disused cbuKhynrd of St. Matthew's, Dethnal Green, ii. warn 
built Bt a total cost, includiog the excavfttiou of the site and the remoTing 
and re'iDteiring the bodies, of I,632i. The building coDtains two mortuary 
chambers, one for ordinary uses and the other for the reception of infectious 
cases. Each chumber is 16 feet square, and the boig-bC from the floor to the 
apei of tbe roof is 23^ feet. Tlie two chambers provide accomraodiition 
for forty bodies. The material nsed is brick, with dressings of Portland 
stone ; the floors are hnisbed with patent Victoria stone. The whole of tbe 
e.iposed woodwork in tbe interior of tbe building is of pitch pine stused 
and varnished i the interior walls are finiebed with Keene's cement and 
painted. The shelves in the mortuary chambers are of thick slate slaba 
carried on iron cantilevers, and great care has been token tbrougbout to 
keep everything as flat sa possible, and to avoid ledges and projecting 
mouldings, so as to prevent lodgment of dust and dirt, and so thai tbe whole 
of the interior can be thoroughly deansed without difficulty. The post- 
mortem table b constructed of wood, with a leaden top, so arranged as to 
drain towards the centre. In one comer of the post-mortem room is a large 
sink with water supply, and a hose-pipe w provided, so that everything can 
be washed down wilhont delayer inconvenience; t' 
large gas-henled boiler, so arranged that hot water can be obtained 
minutes, and gas is laid on throughout the whole building. 
Journal, vol. u., 1880, piwe C17. 

Cm OF LosBON. — Mortuarv prorided in 1871, hy Coi .,, 

Sewers, from plans by Colonel llaywood, C.E. Buildings include (1) moi^, 
luary chapel, with 12 slate taUes; ^2) keeper's bouse and office; ^3) 
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coroners 



i (4) laboratory ; (5) weighing-room ; (6) consulting 

; (7 ) dead room, fitted up for post-morlem examinations ; ^S) diOD* 

fectiog apparatus, &c, ; (0) ambulance shed ; (10) nbed for didnfected 



1 



clothing. The buildings were erected in Golden I. 



Clbrkehwell. — Mortuary- at Spa Fields Burial Ground, 



a cost of 1S,00(U. 



, disinfecting c 



, and all necessaij 




, post-mortem r 
appliances. Cost 2,500i. 

FtTLHAH. — A mortuary at Fulham Cemetery. Another at workhous 
which Uistrict Board has permission tt 

Hacknet. — Two rooms — one for the reception nf accident eases, the other 1 
for infectious eases. Floor of the latter of stone, and kept watered with J 
solution of carbolic acid. 

HiMPaiBAD.— Alortuary belonging to Burial Board at Fortune Green J 
Cemeter}-. The medical officer of health has expressed his regret that '■ 
not more used and better valued.' 

HoLBOKS, — Mortuary 'in construction' for 13 bodies in 18/6. 

IsLisGTOjf.— Mortuary in Chapel of Ease grounds, Holloway Road, witi"! 

and two mortuaries — one Jor infectious eases. Reported to be very usefid, 
KxNsiNSTon, — Plans prepared bj architect of Vestry, and agreement 

made with churchwardens settling the conditions on which a mortuary may 

be erected in the disused parish churchyard. 

Lam BETH. ^Mortuary for 12 bodies, with post-n 

Lewibhau.— A small building with lean-to roof, to bold 4 or 6 bodiei,J 

Has a poat-tnorlem room. 

Mabtledonb. — Mortuary and post-mortem room ; hut nearly two mHeftV 

apart. No coroner's court. 

M11.E EiTD Old Town. — Mortimry, ' replete with improvements.' 

Poplar, — Mortuary for 40 bodies. No post-mortem room, 

St. Avin'B, WEgiirsBiEE. — Mortuary established at Dean Street, SohoJ 
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under ihe control of tbe Burial Board of St. Arniu's, WeHirainster. The first 
of its kind in London. Undi;r the suparintendence of a resident attendant. 
It adjoins tbe parish church, Friends of a deceased person can at all times 
have access thereto, and a separate room is provided for moumers to assem- 
bla in on the day of burial. No fee or charge whatever alloH-ed. 

St. James's, Piccaj>ii.ly.— Mortuary at Dufour's Place, Broad Street, 
Golden Square. 

St. LvKE'a.— Accommodation building (1876) for 12 bodies. 

St. Mary, NBWUfeTON. — A railway arch adapted for purpose ; also post- 
mortem room. 

St. Saviour's. — For 3 bodies; also post-mortem room. 

SaoBEniTCH.— A mortuary on ground adjoining the church. Glass coffins 
for recognition of unknown dead, disinfecting apparalus, and suitable means 
and convenienci^ for conducting post-mortem examinations. 

Strasd Board of WoUKs.^Mortuary in Drury Lane, prorided by private 
benevolence on the old disused burial ground of St. M art in's-in-t he-Fields, 
Well conslructed and very useful. 

Tottenham.— The Medical Officer of Health chronicles in his annual 
irt for 1879 Ihe decision of the Local Board to establish a mortuary. 



B. Pbovihces, 

Birmingham. — Five a 

._.jtion with police static 

who have come to a sudden or violent death. In 1879, 70 bodies w 

received, 

Bristol.^.\ mortuaiy chamber at the cemetery, 

DiRUKQioN.— A mortufln- in the comecof the site of the Fever Hospital, 
fitted up 80 as to sen'e also as a post-mortem room. 

JJebbt.— Mortuan' erected in 1870. Inquest cases only have, up to the 
present, been received. 

Dublin. — ■ Until the year 1871, the only provision for receiving reroaini 
awaiting inquests, or for making post-mortem eiaminatbns, was a shed con- 
nected with a dairy yard. The means for remoi'ing such remains for inter- 
ment were equally defective and discreditable, and in 1971 the Public Ilealtti 
Coramit tee undertook tie erection of a morgue, mortuar3--ho use, and coronei's 
court, which, at a cost of about 1,200/., were completed in 1873. Tbe 
number of remains annually deposited in the morgue has averaged 93. 
In the accommodatbn afforded by this establishment, and in tbe arrangements 
made for giving eifect to its objects, it is conadered to be inferior to no other 
in the Kingdom.' — Evidence of Mr. Jamei Boyle, before tht Dublin Royal 
Sanitary Cotnmimon, Q. 3708, 

EiElEE. — Mortuary at cemetery. 

Gateshead, — Provision of mortuary and post-mortem exambation re- 
•olved upon (1879). 

Liverpool. — In his annual report for 1879, Dr. Stopford Taylor stales 
that ' During tbe vear, GC bodies were, by order of the justices on tbe certi- 
ficate of the medical officer, removed to Ihe mortuaries provided by tbe 
council under section 142 of tbe Public Health Act,' 

MAScmaTKB.^A mortuary chamber in the interior of tie town for 
ipeicial cases of infectious diseases. 

Newcastle-on-Ttki, — There is a mortuary here, but it is evidently not 
used as it oaght to be. The Medical Officer of Health, in bia report fot 
1870, says that during that year nine bodies were removed to the mortuary 
by the sanitary authority on account of relieving officers declining to give 
Mdera for interment unless this were pievioualy done. There sppean to be 
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conaideralile irreguJaiitT in the method of procedure adopted, moat of tha I 
bodies thus dualt with have been such as did uot etrictlj' come within tha 1 
moaning of Section 142 of the Public Health Act. The bodies seem to bava I 
been Kmoyed solely ta prevent the poor-law autboritj from being imposed 
upon. 

Salford. — A ' commodioua mortuary, with charcoal vpntilstora and 
every modem improvement,' has been provided within the enclosure of tha 
^'iltoQ Fever Hospital. The Medical Officer of Health reports that ■ th« 
building is a large one, and its ventilating and disinfecting arrangements are 
such as to allow of a corpse being retained in it for a reasonable time, with- 
out giving rise fo perceptible nuisance,' He adds ; ' The building will bo 
available for post-mortem examinations by order of the coroner or otherwise, 
and the conveniences which exist in connection with the mortuarj will verj 
considerably conduce to the comfort of those who have to make the 
autopsies • 



SOiRBOBOTTSH. ^Two 

1 premises, the other 



IB constructed by the Corporation on 
t the cemetery. The hrat ia auhatantially 
built of brick, and is fitted up for poat-mortem examinations. It la used for 
the reception of the drowned, and of tramps dying in common lodging-houses. 
The second is intended for the reception of coftina pending intermeut, and 
has been found very useful. 

SiDMODTH.^ — A receiving-house has been erected in connection with one 
of the chapels of the new cemetery, in readiness for the immediate reception 
of bodies until burial, in case of infection or otherwise. The Medical (Mcer 
of Health reports that thus far it has not been needed, 

ScBBERLABD.— The health officer, Dr. Yeld, says, in his annual report 
for 1870, 'The mortuaries [? number] belonging to the Corporation have 
been carefully attended to, and during; the year a supply of water has been 
laid on to each. With one exception, all the bodies removed to these build- 
ings were those of persona found drowned, or who had met with a violent 
or sudden death. Dead bodies arriving at the port on board ship are re- 
moved to the Sunderland Mortuary at the foot ot Coronation Street.' Therft 
is also a mortuary at the Fever HoHpiial, 

WlOAlf. — A mortuary constructed about the year 1878 in ihe grounds of 
the Infectious Hospital, and intended for the purposes of the general popula- 
tion. Much difficulty experienced in inducing poor people to moke use of it. 
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I placed i: 



J special chambers 



Amsterdam. — Inieciioua corpses 
reserved in the mortuary. 

Bbblim.^A mortuary with two common rooms and a dissect ing'-room. 
Morluflriea stated also to exist in the greater number of the cemeteries. 

Bbbmkt. — A common room for the deposit of corpses, a dissecting-room, 
a laboratory, and an anatomical museum. 

BBBSLAir. — Mortuary chambers in certain cemeteries. An endeftvour ia 
being made to establish others. 

Bku86EL8.— .4. mortuary will shortly be erected (if not already finbhed), 
■pecially with a view to the reception of corpfes vrithout proper accommoda- 
tion at home. The mortuarj-, which will oe a part of the Church of St. 
Katberine, consists of a large hall or room, in which will be built a number 
of compartments seperated by half-partitions, cut at their lovrer part to 
allow the air to circulate top aud bottom. Orifices for the entry of tha 
exterior air will be made in the lower part of tha walls, and the vitiated air 
will escape by a chimney placed in the middle of the vault of the room, ftnd 
provided wit& a crown of gas jets. 
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Caklshche.— A building in the new cemetery, wLich is both a mor- 
tuarj' and an aaRtomictLl instituto. Thero is a coalman room, and separate 
cells for particMiIor corpees. 

OoLOsirB.^4 mortuary for the reception of hodies of persons dying in 
crowded homea. The Huperintendent is the keeper of the cemuterr, who 
goea from time to time ink) the rooms to observe the changea in the bodies. 
At the end of seventy-two hours the coffins are closed end taken away. 

DcssELDoBi'. — A mortuary containing a vaulted room tmdet^oiuid,in 
which are placed those corpses whose death is incontestable. It serves also 
especially in times of epidemic. On the ground floor there are a mortuary 
chamber and a post-mortem room. 

Ykkwefort. — A mortuiiry consisting often cells, ranged round a room in 
which is a watchman. 

GBirevA. — ChiB room in the Morgue is reserved aa a mortuary chamber. 
Those corpses which have not been interred in one of the parishes of the 
canton, within tile time fixed by law, and the burial of which is delayed, 
must be taken to this mortuary. A tax of five francs a day, for the Rrst ten 
days, is imposed for the deposit of the corpse. The corpses thus deposited 
must be placed in a lead coffin and a coffin of strong oak. 

Gb&tz. — Reception room at each cemeterj'. 

HAHBUBe. — Two mortimry chambers. 

Lembbro. — Mortuary chambers in each hospital and in each cemetery. 

Milan. — Mortuary chambers intlie new cemetery. 

UinncH. — Dy the terms of a police ordinance dated July 1, 1862, corpses 
must be taken to the mortuary within twelve hours after death, or, when 
disease is epidemic, within six houra. The departures from this rule are 
stated to be quite exceptional. The transfer of Uie corpse to the mortuary is 
made in a special carriage. In each niiarter, a woman appointed by the 
municipality is charged with the shrouding of the body. 

NtPLBS, — Two mortiuiry chambers, one a reception room, the other for 
post-mortem examinations. 

Nbw Yona.— Public Moi^e at the Belle Vue Iloapital. 

Paris. — Although there is hero the well known Morgue (which is about 
to bo replaced bv a new one), there is no public mortuary in the ordinary 
sense of the word. 

Pkagv£.—' Mortuary chambora in nearly all the parish churches, and in 
all the hospitals. 

Rous. — Mortuaries in each parish : tised when circumstances compel a 
prompt removal of tlie body. 

St. Petehsbttsb. — A mortuary is about to he erected in the old ceme- 

tjrunoABT. — A mortuary in the central cemetery. Two large rooms on 
the ground floor, two on the first fioor, a special room for particular corpses, 
and a dissecting room with its accessories. 

Ulm. — A mortuary containing (1) an undergrotind common room in 
which are placed the corpses of those who have succumbed to infectiouji 
diseases ; and (2) a common room on the groimd floor for the deposit of 
corpses, a certain number of cells for the reception of a corpse by itself when 
the family doaires, and a dissecting-room. 

Venice.— A mortuary in course of erection. 

ViEKRA,— At Vienna there is a mortuary, the 'Todten Kammem,' 
where the unknown dead are exposed for identification. It consi^itii of a 
number of long bare rooms, with the windows placed high up in the walls. 
Arranged roimd each chamber are a number of sloping couchea upon which 
a strong light is throwu from reflectors placed in the ceiling. 

'U'eimar, — A mortuary situated to the north of the cemetery, arranged 
both for the deposit of corpses and as a post-mortem room. 
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Mr. Woodman had remarked, during the i-eading of the paper, 
the omisaion of Exeter from the list of plaees in which mortnu-ies 
were provided, Exeter had a mortuaiy at the Cemetery, open to use 
without charge, and he conld spenk most highly of the way in which 
it was conducted. The more they could induce people to bury early, 
or at least to remove the dead from the homes, the bettor. He in- 
stanced deaths which had i-esulted from people kissing the bodies of 
their deceased friends. 

Mr. Chadwick said it vraa timely that this subject should be 
brought forward. It would require great delicacy and skill, speaking 
of the metropolis, in carrying out. His conclusion, after investiga^ 
ting the subject some lime ago, was that doing the thing well and 
improperly depended upon the means, and that the subject should be 
left alone unless there were the means. In some Continental States 
a body must be interred within twenty-four hours, but no body could 
be interred unless a mediciil officer had testified to the death and the 
cause of death. The mode required great skill in its accomplishment, 
but as to the necessity there could be no question. The horrors and 
dangers of keeping the dead body among the living evidenced the 
barbaiism in which ws were still, and the low state of civilisation, 
which did not r^ard those conditions and did not go into them. The 
provision of the mortuary syst«m would require a great deal of ad- 
ministrative skill in the officers and in the provision of the appliances. 

Mr. BcBQETT requested that those who had information concern- 
ing mortuaries not mentioned in the paper should send it to him, 
addressed to Greenwich Hospital. 

Dr, Cabfenter said that Mr. Burdett had made no reference to 
cremation. 

Mr. WooDtfAN remarked that the great objection to cremation 
was the difficulty of preventing murder and the possible prevention of 
the detection of crime, such as that of Palmer, the Bugeley poisoner. 
Burial poisoned the gi'oiuid, but cremation purified. 

Mr. Chadwick said that the papers once, the Sptelator in particu- 
lar, accused him of having advocated cremation. The fact was that 
not only he, but the first Genera! Board of Health, carefully examined 
the question, and it was his lielief that interment with economy — that 
was, that the earth burials should be without placing large numbers 
of bodies in one grave — was better than cremation. The evidence 
had not been altered, and he adhered to his opinion. 

Mr. Burdett explained that he had not referred to cremation be- 
cause he had strong objections to it, added to which there were religious 
and other objections ; moreover, Mr. Cross had said that in his opinion 
cremation was ill^al, and if it were not he would very soon make 
it so. 



y 



_. «HI 



Abattoirs. 

in 1848 I publuhed a, trbatise 'On Slaughterhouses coosidered in 
connection with the SanitAry Question.' It will be remembered th&t 
about tbiit time a. Committee was foimed to nsaiat the Government 
in introducing Ic^lation for the establishment of a sanibvry system 
for the mfumgemeat and control of all questions relating to the 
removal of refuse to a distance from the midst of populatioDS, so that 
it should not be retained or allowed to inci-ease proportioniitely with 
the population. The system was also intended to comprehend regu- 
lation of all necessai; powers connected with sanitary matters. 

Tlie result of the investigation was that the Public Health Act 
(1848) was introduced into Parliament and passed. Being a member 
of the Committee above referred to, I took up the branch of the qaes- 
tion relating to sluughterbousea, and was induced to publish my 
treatise. 

I may repeat the quotation from Shakeapere, which appears on 
liiB title-page — 

Awji/ with me nil you wboae houU abtior 
The unclr-nnlv snTour of ■ (Jaiichterhoiue, 
For I am itilied with the nnell. 

In order to fully understand the subject I visited Paris, where, it 
may be recollected, five large abattoirs had been built about the year 
1809, under decrees and by the authority of the first Napoleon. I 
procured the plans from which these buildings were erected at Paris, 
OB well as those in other cities on the Continent, and of the very few 
that had been establiabed by private individuals and corporations of 
towns in this country. None of the latter, however, were Jinder 
municipal control, and tunsequently they only concentrated the evils 
of the system of Blaught«rhou8es, and were for the most part under- 
taken and managed as a matter of private remuneration. 

My attention was not merely directed to the structural nn^ange- 
ments and design of the buildings, but also to the laws, rules, and 
regulations for the conduct of the whole system. I may here Htate 
that, considering the period at which the buildings at Fai'is were 
erected, and at which the regulations for their management were 
drawn up, it shows a remarkable foresight and consideration for the 
necessities and health of Paris, and for the future increase of the 
population. 

A detailed description of the five buildings, their situation with 
regard to localities, the system of biking the animals by certain 
routes from the markets to the abattoirs, and the distribution of meat 
to different parts of Paris, would probably be interesting, but would 
not very much assist or promote the questions which the Institute 
iiims at. 

I read a paper at the Institution of Civil Engineers in 1849 
{vol. viii. p. aa of its ' Traasactiona ') which refers to the buildings, 
and not only gives a full description of all regulations of the manage- 
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ment of the abattolrn, but the etatistics of the trade of the butchefs 
and markets and the control exercised by the mumcjpaiity of Paris 
over the tr&de. 

The Paris abattoirs have of hite yeara been removed from Paris 
in conEequence of the crowded state of the city and the increasing 
value of property, and have been erected in the suburbs, but I have 
not seen them, nor do I know in what manner they are governed, 

I should say that there wau a large income derived from the 
original abattoirs. 

I have had occasion to suggest modes of management of pnblic 
slaughterhousea. It is obvious that they should be a^ljacont to cattle 
markets. 

I should deprecate tbeir being under the management of private 
persons, because I think they should always be under the control of 
the local authority both in constructing and laying out the buildings, 
and in the removal and disposal of the offal and filtb. 

There is no doubt but that if the oflal and manure were dealt with 
by the authority and the most made of the products, a fair remune- 
ration might be obtained, and that the butchers should have an equi- 
valent for these products being taken. 

The melting of tiillow eouJd be carried on within the precincts of 
the abattoir, also the preparing hides for tanning, manufacturing 
catgut and glue, and treating blood for some purposes, treating bones, 
making Prussian blue, and several other processes. 

By such means and by letting portions of the buildings for 
slaughtering, as well as by storing meat in pi-oper places, the Paris 
abattoirs miade a good return, although theii' expenses for inspection 
and men were very considerable. 

It need scarcely be said how many nuisances fi-om unpleasant and 
injurious effluvia among populations would be removed not only out of 
sight but out of ameirif abattoii-s were established. 

Other material benefits are obtained under the combined system 
which abattoirs afford in the killing and dressing meat, and in the 
inspection of unwholesome moat which can be at once detected and 
destroyed. 

I know that abattoirs have been erected in several towns in 
England, and the Local Government Board have recently issued 
model bye-lawa both for the control of markets and abattoirs, and 
have laid down stringent rules for the use of sanitary authorities. 
But from the first, when my attention was called to this branch 
of eanitaiy government, I felt that the slaughtering of animals 
should be compulsorily carried out in one or more spots according to 
the size or population of the town, and that the huildinga should be 
erected and managed in very large populations under the superinten- 
dence of the local authorities. I am aware that should this be 
carried out it would interfere with the business of private persons, 
but ia time that might be got over, 

E, B, Ghastham, 

Mr. Ghaswick said that the General Board of Health also ex- 
amined this subject, but found that to give full eSect to the ntilisa- 
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tiOD there must be a centralisation of ihe abattoirs, so that while tbe 
prevention of disease was attained tbe producte of the place were col- 
lected on the spot for utilisation. Scotland was sending meat to the 
Metropolitan market, and tbe manorial products, &c, were utilised 
at the place of production. Then there was also to be considered the 
importation of meat from abroad. The importation of disease in 
cattle had its origin in the same way as the importation of disease 
among human beings, by the massing of cattle unhealthily together. 
It was necessary to prohibit the slaughtering of cattle in small and 
improper places. 

Mr. Rawlinson said that in this country we were not sufiiciently 
aware of the fearful results of private slaughtering. If all the 
cattle were slaughtered in properly-constituted slaughter-houses, 
there would be no chance of a great deal of the diseased meat 
being consumed. Not long ago he was sent over to Dublin at the 
head of a Boyal Commission, and found that in Dublin there was not 
a single public slaughter-house. He and bis colleague recommended 
that public slaugbt^r-houses should be built, and tbe priTat« slaughter- 
houses closed. But he deprecated the massing of slaughter-houses, 
and making huge show estoblishments of them. In Paris the abat- 
tcirs covered over 60 nci'es, and anything so dreadiul to the non- 
profeKaional visitor ho could not have conceived. Men and women, 
engaged in tbe slaughtering of cattle, were covered with blood from 
tbe tips of theii- toes to tbe crowns of their heads. Aftet a sight of 
the way in which calves were used be could not eat veal for a long 
time, and be promised himself that he would never go again into a 
large public slaughter-house, 

Mj-. White asked if the use of the Exet«r abattoir was com- 
pulsory ) 

Mr, Bawlimson replied that if a Local Board provided a 
toir, and a private slaughter-house was shown to be a nuisa 
latter would be closed, and the butcher would be obliged to use the 
abattoir. 

Mr. Woodman expressed a hope that the public would only deal 
with butchers who slaughtered at the abattoir, for he was convinced 
that dead animals were taken into the private slaughter-houses. 

Mr. Gra>tuam, in his reply, said that it coiUd not be expected 
that butchers should remove from their private slaughter-houses unless 
there were abattoirs provided. Now they had been provided in 
Exeter the town could close the private slaughter- houses by proceed- 
ing against them as nuisances. 

It being now post 5 o'clock, an adjournment took place, the 
Pbesident remarking that they had had a very Buccceasful .Section, 
and he trusted that it would be an earnest of the remainder of the 
business of tbe Congress. 
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The President of the Section, Robert EawUnson, Esq., c.b., c.e., 
r.o.s., delivered the following address : — 

Sanituty scieac« may be said to be both old ftud young. It is go old 
that we know nothing of its commencement, simply because we know 
nothing definite of the origin of the human ra£e. The cave inhabi- 
tanta were skilled in art ; but at how distant a period they lived, or 
in what other respects they were skilled, we have little means of 
knowing ; of this, however, we may be certain, that they would suffer 
from disease and would use medicines and enchantments in some form 
to relieve their sufferings.' At whatever period of tliia earth's history 
intelligent man appeared, diseases would afflict him ; and when 
remedial measures were invented and eppliod, then sanitary science 
eomtnenfied. 

re are problems in natural history which can only be specula- 
tive ; as, the oiigin and constitutiDn of matter ; the origin of life ; the 
origin of disease. The human intellect is powerless to fathom these 
profound mysteries, and if revelation is rejected, there can be nothing 
but a blank impenetrable darkness. There is minuteness below the 
search of the best microscope, and a range in magnitude very far 
beyond the combining power of the best telescope. One law alone ia 
clear and certain, namely, the uaiversal law of motion, which is change 
• — combination and disintegration. These never cease. That which 
we call life or death pervades the univei'se ; and the life of a system — 

I Hon and planets — though extended to millions upon millions of years, 
ia, in the roll of eternity, no more than the life of an emmet, which ia 
bom and dies in a summer's day. As old systems perish, new systems 
replace them, to run their appointed course from birth to maturity, 
and from maturity to decay. I have neither time nor inclination to 
fcttempt to summarise ancient and modem theories as to ultimate 
atoms, if, or if not, such osiat ; as, also, if or not, each atom is Ben< 
a1», 



< Th«re are dnsllcn in eavea at tbia da}' is put* of Great Briuin &nd Irdujd, u, 
ii pftrt£oribe world— probably u many m ivei in aaj >g« occupied such 
ai for reildincc. 
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Huous, and tliat, as a coosoquence, nil liodiea have developmeata of 
Bensuousneas in a degree — the combination of atoms in man developing 
sensuouHneBB in the highest degree. Matter combined in living forms 
other than animal life develops properties very like consdouanesa, i 
plants ahrink from poisons, and, with apparent avidity, seek who!&- 
Boma food, in this respect showing an intelligence superior to mooy 
forma of animal life. I, individiialljr, should like to believe that 
plants can think. 

But to the purport of this paper, — 'Old Lessons in Sanitary 
Science Revived, and New Lessons Considered.' The most reliable 
starting point I will take may be fonad in Leviticus xiv., 
ginning at the 33rd verse, where the plague of leprosy is described 
aSicting the house. Without extracting the whole, the sanitary 
engineer will recognise ' the walls with hollow sti'akes, greenish < 
reddish, which, in sight, are lower than the wall.' Here is vividly 
described a tainted su1>soil, wet and rotten with saturated filth. Th« 
modem remedy would be, entire removal of the tainted subsoil, 
to be replaced hy lime concrete, removal of the biinted walls, 
underpinning with new material, and the introduction of a damp- 
proof course. Leprosy {or the equivalent of leprosy) affects houses 
this day in all parts of the world inhabited by man, from European 
palaces to the hut of the EsquiinauK.' In this maliimingement the 
savage fares better than the civilised man, as nomad tribet! can leave 
n tainted site, whilst dwellers in villages, towns, and cities remain 
fixed on sites Slth-taintcd to supersaturation. Seeds of disease ri 
in the polluted huts and houses of India, China, and Eurojie, and the 
North American cities have not escaped this genei-al contamination. 
Austmlia and New Zealand have already polluted the sites of their 
cities to a dangerous extent, so that the mortality returns are no 
better than those of the old country. 

In England we have apparently banished plague, which, however, 
prevails in the East — Russia, Egypt, and the cities of Asia ; but 
England has ripened the 'germs' of cholera very recently, and typhus, 
typhoid, and other forms of fever commonly prevail. That theee 
diseases can be prevented our model prisons beaj- witness, and modem 
sanitAry works have also materially improved entire town comma- 

I have used the word 'germ ' as applicable to disease, witiiout in 
the least being enabled to explain satisfactoiily what is meant by it. 
That types of disease can be introduced and spread will bo readily 
admitted ; but that the origin, in each case, is a ger-m is not so easy of 

' It may not be strictly proper to use Ibe word 'leprosy' as being common to 
faouBei ; the menning ii, that hooses ore filth-tiinted to aa extCDt irhicli caufei rottdS- 
acM capable of ptodudng diieiBe. 
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'■proof. It has been suggested that cholera must be conveyed to tho 
humaa system in wnter ; as, also, that tainted water and taiatet) milk 
produce typhoid and scarlet fevers ; and some say that fluids are neces- 
sary to the introdut^tioQ of these forms of disease into the humaa 
system, periods of time being fixed for incubation. There are. Low- 
ever, some facts against this theoiy being received in its entirety ; as, 
for instance, troops and travellera on the march into a virgin country 
previously unoccupied by miin, develop these forms of disease much 
beyond the assigned period of incubation, which, under the sur- 
rounding conditions, cannot be due to mnn-tainted earth, air, or 
water. So that the germ theory fails, unless we can imagine that 
IS of every form of disease which can afflict men or animals are as 
^4temal OB matter, and are dormant in matter until conditions for 
' development are brought about. According to this idea, soil, water, 
and air, and every human body must contain germs of every disease, 
litit dormant, until brought into contact with conditions favourable 
for development. 

I The cleanest looking places are not necessarily the safest. 
f A clean looking country house or vilhige, eiu'rounded by pure air 
bee from coal smoke, may have hidden dangers worse than any in e 
Mhe 
i Tl 
dicatii 
udo 






Viaible dirt is not always the most dangerous, as the rain washes 
1^ the wind blows over it, and the sun dries it. 

The presence of rats, either in country or in town, is a certain in- 
Pucation of danger, as rats live on garbage. They are usually diaeafied, 
a convey the seeds of disease. 
It is not postiibla to predict, in all cases, as to what shall cause 
disease in excess in any given locality, as filth under peculiar and un- 
known modifications, or plus an unknown factor, may be sufficient to 
cause typhoid, without the so-called specific germ from a previous 

A telluric influence, or an atmospheric inHiience, which we can 
neither control nor analyse, in combination with great elemental dis- 
turbances, mny produce disease in escess. 

It is difficult in all cases to prove contagion, and it may he as 
difficult in other cases to disprove it. In the East woollen garments are 
believed to be capable of conveying plague ; but shoddy, which ia waste 
woollen rags, collected and brought into Yorkshire from all parts, 
even where plague prevails, when manipulated by hand, never pro- 
duces plague. 

Great epidemics are not universal, but prevail over limited areas, 
for reasons similar to those which control and limit other excesses in 
nature. In meteoi-ology excesses are always local, not universal, tho 
areas afiected being very much smaller than the areas unaffected. 



130 xxaiKEEBtira axd sakitasy casBravcnos. 

The surface of the earth, the air, and the water, are modified by the 
elements, but not at one uid the same time over the entire cruet tuid 
cifcmnference of the globe ; but by sectioaa at intervals, as in earth- 
quake ehocka, tornadoes, hurricnnea, and deluges — -these ore olway.-i 
local, never universal. The seats of earthquakes change ; all known 
active volcatxoes having ruptured the tertiaiies. But geology proveB 
that earthquakes and volcanic eruptions disturbed the oldest rocks as 
now the newest. 

Theories may be very bai'iaful when wrongly set up and obsti- 
nately persisted in, because they load the student from the true paths 
of research. A man with a theory which he ia determined to estab- 
lish, may be likened to a man digging himself into a well ; the deeper 
he digs the \eB.^ of the sui'Tounding world he sees, but ho nevertheless 
imagines that he is widening the range of his vision. To ascertain 
truth theories must be suspiciously esamined, and facts alone when 
established be accepted. The world and its phenomena must be 
studied, and modem means and appliances show us that this is a very 
s mt^l world which we inhabit. 

Science has artiatically divided our world's history into geological 
periods, beginning with the lowest and, therefore, presumed Ui be 
the oldest semi-crystalline rockn, which at the time of their deposi- 
tion were mud, and ending with the upper tei'tiary and ollavium. 
Ocean, earth, air, climate, and organised life (vegetable and animal) 
through the deposition of the older strata, are supposed to have been 
widely different to anj-tbing at present existing ; but recent research 
baa very much modified these crude notions, and it is now alreaJy 
perceived and proven, as far as proof is practicable, that thei-e have 
been changes in the solid crust of the earth many times repeated, by 
land and ocean altemnting, but only in such manner as we see at 
present. Ocean, air, wind, sunshine, frost, and niin, have been work- 
ing mechanically and chemically in disintegrating the dry l»nd; 
levelling mountain ranges and continents to till ocean hollows, and 
thus again preparing for complete submersion of the old land, and by 
the heat of compreasion to bring forth a new birth. 

The probabilify is that mountain ranges and ocean hollows, with 
continents, seas, islands, and rivers, existed in some such relative 
proportions as now, during the entire range of the water-deposited 
rocks, climate being modified by the relative position of ocean and 
land. Dry land teemed with vegetable and animal forms of life ; 
ocean, seas, lakes, and rivers, swarmed with fish, many various and 
some strange, so that we must give up the chaos theor}', and believe 
that the creating power through the preceding ages neither slumbered 
nor slept. These ages are in their entirety hut as a lightning Sash, 
ji speck, a thought, eternity knowing nothing of time. We have no 
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tertain foondatioDs upon which to build the structure of progressive 
development ia geology ; as wo nmy soy of fossil forms, tliat only 
those fitted to endure mechaoical and chemical action through un- 
knonn ogefi hitvo remained, and these are for the most part cast im- 
prcssious uad the solid bones and enamell*^d teeth of reptiles and 
tislies. Men ai'e apt to draw general conclusions from limited periods 
imd contracted areas. We assume liistory in periods, aa for instance 
fi-oia the heptarchy to Queen Victoria, in a manner to lead a student 
tio l)eliere that the manners and customs of two thousand years ago 
have entirely passed away from the e-arth, when we may at tliis day 
travel into every phaae of civilisation, and see every form of dwelling, 
from hut and teat of the nomad to cities such aa London and Paris. 
Ko that a student, in place of relying entirely upon closet study, may, 
by travel, see man under almost evory aspect known to research or 
described in history. 

A closet study of histoiy is however advisable, if only to leam 
how much error has prevailed and prevails ; and it is to be hoped 
that study will raodiiy egotism. Catalogues of huge convulsions, 
tiucb aa earthquakes, tornadoes, fi-osts, droughts, and Hoods, of 
plagues, famines, and pestilences, have been compiled which seemed 
to the a^ghted inhabitants of the time so teiiible and fatal, that they 
thought the entire family of man must perL^th from tho iace of the 
oai'th. Kxceptional season.^, hot or cold, wet or dry, long continued, 
nifected vegetation, then animals, then nianj we witness this course of 
events in our own day, both at home and abroad. ^Elxccpiionnl 
seasons lead to famines, diBeaae, and death. Here again we have not 
to go to history to leam the deadly records of famine and plague, aa 
at this very time the freshly written records are before ua ; — famine 
in India, in China, in Asia, and in Ireland. If England can say that 
since lf>65 plague has disappeared, typhus and typhoid fever remain. 

The history of the groat plague in London, 16C5, is to be found 
■■ecorded by Nathan Hodges, M.D., and John Quincey, M.D., and 
by an anonymous author in ' a collection of very valuable and scarce 
pieces relating t<i the last plague in the year 1605, andre^tionaon tlio 
weekly bilb of mortality so far aa they relate to all the plagues which 
happened in London from the year 1592 to the great plague in 1665, 
and in Naples 1656, of which there died in one day 20,001) persons.' 
Thei'B are other histories of the great plague of Iiondon, the picture 
by Defoe being considej-ed more reliable ihan the histories. Plague 
raged about tins time, not only in London, but in cities, towns, and 
villages generally. The plague-stones found in the suburbs of townw 
and villages attest the prevalence of the diae.'we. These stones wore 
cut to form a trough, which was filled mth vinegar and water. They 
defined the boundary to which the people from the town or village 
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might atlvAQce cotmtiy words, and to which couotiy reRidents might 
come towDwftrda, bringing their produce, which the town inhabituuta 
murt fetch, leaving their money, tbe price of the fooil, immereed at 
the plague- stone, in the vinegar and water. Contamination was sup- 
posed to be prevented by these contrivances. Betwixt nations, qua- 
rantine was enforced, and is enforced up to this day. The quarantine 
enforced in London on houses during the prevalence of the great 
plague is terrible to think about. The blood-red cross and the awful 
text — ' the Lord have mercy upon us ' — on the house door, ■with a 
guard to hand food and medicine to the aick, and to restnun them 
from coming about until forty days aft«r their recovery, must have 
contributed largely to the mortality. It is quaintly remarked, that 
' the Lord Mayor's officei-s readily and effectually put these orders in 
execution, yet it was to no pui-pose, for the plague more and more in- 
creaeed ; and the consternation of those who were thus separated from 
all society was inexpressible, and the dismal apprehensions it laid 
them under made them but an eaaier prey to the devouring enemy. 
. . . If a fresh person was seized in the same house one day be- 
fore the completion of quarantine, it was to be performed over again, 
which BometimeB caused the loss of the whole. But what greatly 
contributed to the loss of people thus shut up, was the wicked prac- 
tices of the nurses, who would strangle their patients to rob them, 
and convey the taint from sores of the infected to those who were 
well.' Such is a, very brief notice of the ravages of the great plague 
of London in 1665, when there were 97,306 funerals, 68,596 persona 
having died of the plague, bpsides many of whom no account waa 
given by parish clerks, and who were privately buried. 

The literature of plagite, as written at the period, with all the 
vivid terrors of the ilisease described, is, for tlie most part, a record 
of gross superstition and romance. The pltigue was real, the filth 
was real, the terror was real, the sufferings were real, and the deaths 
wei« real ; but the causes assigned were vague and wild, and the 
remedies recommended and medicines ased do not in all their nasti- 
ness bear description. But even in this cose we need not rely upon 
history, as now there is probably as much ignorance, superstition, 
negligence, and cruelty where plague and famine prevail, as was prac- 
tised in England during the prevalence of the great plague. 

We are frequently referred to China for an example of order and 
care in the conservancy of excreta for agricultural uses, but upon 
thorough examination, and a full knowledge of the details, we find 
that the Chinese example is one to be avoided rather than to be fol- 
lowed. What tbe state of China is may bo inferred from tbe following 
remarks, descriptive of a visit to Canton, iu the year 1878. The writer 
flaya : ' Without much delay we set off on our explorations, and a short 





tacnONiX PB£SIDEZ4t'3 

: the green grasa of the Shnmeen, brought i 
l^liicb crosses the moat or canal tliitt divides Cnnton proper from the 
foreign Bettlenient, . , . "We were njituniahed to note the marvellous 
change in the appearance of the Biirroundings, which the mere crossing 
of the bridge presented. "We hud gone from a broud, hnndsome suburb 
of £1 prosperous European community, into n veritiible Chinese town, 
tvith naiTow, irregular streets, full of people, itnd nn atmosphere 
polluted with the most horrible amells, . . . Leaving thia filthy spot, 
we went on to one even very much worse ; niimely, the city pi-ison, 
. . . We went through a hibyrinth of paseagea, and finally found 
oHTiielves in a square coui't, open to tlie sky, round which were ranged 
tlie dena or cells of prisoners, who were in most casES shackled by 
their feet. The moment we were seen, out they came upon us from 
their dens in all directions — filthy, horrible creatures, with hands 
outstretched, swarming around, and clnmouring for money.' This 
description of one of the great cities of China, at this day, represents 
very graphically the condition of London, Paris, ajid the other Euro- 
pean capitals and towns at the period of the great plague. Ti'avellers 
do not alvrayR note the condition of the inhabitunta of foreign coun- 
tries when first visited. "We may he told about beautiful aceoery in 
lakee aud mountains, imposing-looking buildings, fine museums, and 
fine picture-galleries, without one word iis to the real state of the 
population. In the streets of eveiy city in Europe thei'e are indica- 
tions of the real condition of the people, which an intelligent and 
practical sanitarian will at once note. The churches may bo very 
noble in outline, and rich with carving, but if squalid, Iwsgging cripples 
siirroimd the stranger, he will know by intuition tliat, not very dis- 
tant, there are slums and Uena — filthy, stinking, disea^w-smitten, and 
disease-producing. The probability will be thiit in one houran observ- 
ant sanitarian will leara and know more of the true condition of the 
city ho is, for the first time, in, than thousands who have been bom, 
brought up, and lived in the place all their lives. It will be a case of 
'Eyes and No Eyes.' Sanitaiy science brings into play all the obseiT- 
ing faculties of an educated man. 

Past history has, for the most part, consisted of details of the birth, 
life, and death of kings — of their wai-a and conquests — with a very 
slight glimpse of the state of the people. In the future, true history 
will not* and record the condition and doings of the people, as consti- 
tuting the power of the state; but at present the world is veiy far 
from this condition. 

When in this ago of general improvement in arts, manufactures, 
and commerce, we find Europe in arms to a greater extent than at 
any former period, and the people under a load of expenditure the 
heaviest la the world's history, thoughtful men must pause, woadw. 




^EERISG AND SANITARY CONSTI'.CCTIOS. 

and look for some prn«ticablo Kolutioa, The taxes now being levied 
aad eiiiended on soldiers, ai'mniuents, arms, and ammunition, woold 
more tlian serre to abolish every city slum and wi-etched town tene- 
ment, admit of tbe rearrangement of every city sewer, and pive every 
street, drain every boose, provide a full supply of pure water at high 
pressure and conatant service, and pay for daily KCJivenging. When 
biatory can detail these things as aecomplif^lied fiict^ it will be worth 
reading. Sanitary science is new, but it is not, ns yet, popular. To 
remove filth, to promote health, and to prolong life, gain little of a 
statesman's notico in the battle of polities ; the work has, however, 
commenced, and ia being taken up, both at home and in our depen- 
dencies. The Americans are also becoming earnest sanitarians. 

There are poverty, vice, and crime in Great Britain wliich, when 
contemplated in detail, are quite appalling ; and these are the ontcome 
of defective statesmanship — and this after years of political freedom 
and so-called enlightened goveiTiment. 'Wesimitarians, bowovca', liold 
that etateamansbip which leaves the largest numeriatl mnss of the 
population in hopeless misery must be defective. This condition of 
society is not a sound one ; and, consequently, is not a safe one. To 
see the residts of despotism and neglect, in their most aggravated 
forms, we muat, however, cast our mental vision over the empires of 
Cbina and Russia, where millions of men know nothing of political and 
civil freedom ; the results being civil commotions, rebellions, and civil 
slaughter, wholesale arrests, wholesale condemnations, wholesale tjuns- 
portationa, and wholesale decapitations, which affect nothing worth 
the trouble, because the wretched people have no cessaUon to their 
peraeoution. They esist in misery, and have no hojie.' 

True sanitary science recognises the unit, man — looks at the 
individual, the single family, the single house, the village, the town, 

> A BlmiilUriin JWonf/ori'i..— ThB following nppfiara in the Oiina Ma!t:—\ tale of 
Pfculiu hDCior conies from Ilia SiviitoW' quarter. Tlie ntilitnry Mindarin Tar tlie Kit 
Y»og district, Pung Tjc-jen, who will be rBniembetPd u the Mandarin who gnve the 
order for the compnuloro Ah Pno to lose his h(ad, and wna b1«o inllmalely cnBcemed In 
the Lee Lnm Kwai nlTBir, Jim been diadnguiihiiig hinlidr in titorouglily Chinos 
fashion. Some 101111 uQlcial, who hild tliD position of tiuc-collGclDr, had been mnr- 
dered hj the people, who, exupersled probibly by his elcmsland extennve squeeKM, 
coneidcred taking tho Uw into their own fauida to be the onlj way of getting rid of 
him. For this dsring ontrsge against law and ordir, Pung Tye-jcn undertook to inflict 
pnniBhment upon the residents, and did so with ■ complctonnw we rarely see equalled. 
He first seonred the serrices of k gunboat to protect or cover hii ntrcal, the pliM 
where the inhabitants had done is wc have atatefl being within reach of the guiu of % 
mao-of-wsr. The phice was then besieged, and the soldicrg killed lomithing like 7(KI, 
it is said, of the people who were supposed to have taken part in the uprising against 
anthority and had caused the death of this potty ofliciol. The number of those 
destroyed by the avenging army of I'nng Tye-jen is variously estimated from 400 to 
the figure above stated. Surely an ample latiiroctlon to even a mandacia of the btood- 
it which this man hai acquired. 
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id tlie city, ns tbese constitute nations, and as nro tlio individuaJs, bo 
be fmnily, town, and nation. If, therefore, there is ignoTonce, 
itchednee.'i, and vice amongst the lower orders of the people, tlie 
iean^ pervades the entire nation. 

These quft«tions may be termed political, and it may be said tliat 
Banitarians have nothing to do with politics. Our i-eply, if questioned 
tis to this, must be that to govern men is the prime duty of a state-^- 
luan. But what are the definitions of the word ' govern ' ) To 
a despot there is only one definition, and that is, repression ; 
■which implies every foim of cruelty which man ever devised and 
practised. To a Bi-itish statesman I hope it means, to care for the 
whole people ; to educate, and to protect them in all honest dealings ; 
ti) repeat all laws which tend to the commission of crime, to abolish 
riass legislalioQ, and to know nothing of party if it leads to faction. 
The domestic side of sanitary science deals with home comforts, 
id the unit in this case is the house, then the villa^, and the town. 
st be planned, constructed, and regulated to afford means 
health and morality to the occupants. Villages and towTia must 
iged, built, sewered, paved, and scavenged as to preserve 
purity of the soil below and the air above for the benefit of the 
ihitants. To secure such ends, there must be sewers, drains, pave- 
mts, scavenging, and a water anpply. Sewering is ancient beyond 
Itten records; sewering seientificnlly is, however, modem, very 
lodcm, as some of those who presided at the birth of the modern 
Wfstem of town sewering are happily now living. Edwin Chadwitk, 
C.B., though not a civil engineer, has, through the aid of engineers, 
done more to fotmd and promote the true principles of town 
sewering than any other single individual in this generation. 

There were sewers and drains in the cities of Asia, which are now 

;ps of ruins. An in these days, so then, where large areas were 

■ered with buildings, and men were aggregated, there would be 

and this would be removed by open channels and covered 

iduits ; necessity having been the mother of invention. These 

lent cities were, however, not wholly sewered, but only partially. 

It is very easy to be positive on this point, namely, that sewers 

and dmina were not general, as there ai-e no remains beneath 

grent arcoH covered by the common people, the niina of which 

vould have been found if sewer and drain-pipes had ever been laid. 

P Rome sewered and drained her cities, public buildings, baths, and 

•Jalaces from a very early period of her history, and tJie ruins are 

Ahere to this day. Pliny describes sewers in some of his letters to the 

Emperor Trajan. There were not only sewers, but there was also 

liver pollution. The great Cloaca Masiuia of Itome emptied sewage 

into the Tiber; and Pliny directs the attention of the emperor to a 
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case in ft proviDcial city, where certain banished men resided, apparently 
living in eaae and idleneaa. There wei* sewers in the district, and & 
d stream flowed through it, which had become a great nvdso&ce 
mplained of by the inhabitants. Pliny, in this case, suggests 
that the idle easy-living banished men should be more fittingly 
puniahed by being made to cleanse the foul sewers, and for the future 
prevent river pollution. Trajan at once consents to so reasonable a 
proposition. These letters by Pliny are most interesting in showing 
how actively he performed his duties, and how minutely infonneil ho 
kept the great emperor. 

At Sinope, on the Black Sea, money had been advanced to the 
municipality for a theatre. A bad site was, however, chosen, a swamp, 
and the building became a ruin before completion, and the money was 
wasted. Subsequently a memorial was sent to Rome petitioning for 
money to construct waterworks. Pliny, in this case, cautions the 
empeivr, and advises that, if the request is entertained favourably, an 
engineer be sent with the money, that the local authorities may not 
job it away, as in the case of tlie ruined theatre. I suppose the em- 
peror did send an engineer, as, in 1855, 1 saw the ruins of the service 
reservoirs, whit-h, but for man's destruction, would have been aa 
entire aa on the day of their completion ;— the walls 
being sound and massive ns when first constructed. 

Tke making of earthenware vessels by means of the potter's wheel 
is of very ancient djito ; and the work of the potter has, amidst all 
the ruins of ancient cities, been the most enduring. The vast collec- 
tions of bricks, tiles, tablets, pipes, and vases placed in European 
muaeunis testify to this fiict. At some early period earthenware pipes 
were thi-own on the potter's wheel, having sockets for jointing similar 
to those now made in England. I saw samples in Asia Minor, in 
1855, evidently new. They were about 13 inches in length, and 
6 inches internal diameter, having a socket of about I^inchee in depth. 
They were being laid at Kulali, situate on the Bosphorua, to form a 
conduit to bring water to the barmck hospital. Tlie natives were at 
work laying the pi[)es on a contour line, a considerable length of trench 
being open. I did not at first see any arrangements for ventilation 
and wash-outs, and was questioning the engineer oflicer upon these 
points, as to whether or not they had been provided for, making a rough 
diagram, and soratehing on the ground with a stick to illustrate my 
questions. The engineer officer could give no information ; but one 
of the native workmen, who had been listening to and watching as, 
touched me on the shoulder, and, witli a sparkling countenance, said, 
' bono-bono,' immediately taking me along the line of aqueduct, and 
painting out the structural means I inquired about both for vcntilattoa 
and for wash-out. 
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A.qaeduct making U a rery old Eiisteni practice, aqueducts, faun- 
ins, and wells being common all over tlie inhabited parts of Asia. 
Water, as one of the elementa necessary to life, was, in a warm 
climate, sought for and stored carefuUy. A very meagre history of 
rs luid wells would form a large book, and might be as interest- 
9 the most vivid romance. Tiiere are holy wells tbrougbout 
lAsia, and tbere are also holy wells and fairy wells in Europe, 
Pliovelists having with great effect availed themselves of these super- 
stitions, and woven them into their descriptions of supernatural 
phenomena. Tliei-e is, in fact, an euormoiis amount of supersti- 
tion, romance, and poetry connected with springs. Magical virtues 
are attributed to mnjiy wat«ra, a belief in which leads to incalculable 
injurj-. 

There are shrines in India within which are reputedly sacred 
waters, to be washed with, and to be drunk by the pilgrims to secure 
elei-nal salvation. On certain days in the year thousands of the 
natives assemble and encamp round tliese sacred Bhrines. The ap- 
proach to the holy water is by a flight of marble steps, down which 
perspiiing natives, many of whom are crippled and diseased, throng to 
I Jiave a cupful of the fluid. The practice is to pour a cupful over 
the head of each native, to flow back to the tank, luid this is repeated 
hundreds of times during the day, so that it ceases to be water and 
becomes a vile compound — the washings from the bodies and feet of 
natives, and this horrible decoction the priests in attendance adminis- 
ter to be drunk by the poor besotted votaries. Cholera usually breaks 
out amongst the pilgi'ims at thesegatherings, and it would be contrary 
to the known laws of sanitaiy science if it did not do so. 

Recently there has very propei'ly been a rage for water analyses, 
many tboosands having been made in Great Britain and in British. 
India, and very startling conditions have been revealed. Water which 
has been considered pure by the inhabitants of English towns, has been 
found to contain a. dangerous proportion of polluting matter, to tho 
eflecta of which they ap[>ear to be stupidly apathetic ; but the researches 
in India reveal a state of things almost too teiTible to contemplate. 
The natives of India ai'e ejcpert diggora of wells and formers of tanks, 
to supply and store water for use ; they are also cai'ole.ss of life, com- 
mitting suicide with apparent avidity, death by drowning being 
common. It had been observed that at certain ludian stationH 
British soldiers were liable to be afflicted with virulent types of 
disease — as cholera, fevers, and at Delhi carbuncles and sora^i, the 
Delhi soies having become a recognised affliction. Inspecllon was 
ordered, when it was found that within the province there had 
been about 1,700 carcases of human beings removed from tanks and 
velifl, the wat«r from which had been regularly used for humaa oon- 
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sumption. Some of tho worat wells were ordered to be cleansed, 
■when many humaa bonw ivere removed from them. The tanks in 
use are open, and the surrounding ground slopes towai-ds the water ; 
over the surfaue human excrement is spread, and the natives both 
wash elothea and bathe in the water they use for cooking and drinking. 
High caste apparently affords no protection, but acts in a contrary 
direction. Caleiitta is supplied with filtered water, hnt liigli class 
natives decline to use it. A native water carrier was observed filling 
bis skin at a stand-pipo with filtered water, but when about three 
parts filled, he went to the nearest puddle, and with bis hands pro- 
ceeded to fill his vessel. An Englishman, observing him, asked what 
ho WBS doing, when he replied, ' Making Oangos water for master.'' 

Some medical men state that pure water is absolutely necessary 
to health ; others send their patients to drink the most abominable 
compounds at English and foreign Spas. Pure water is a rarity 
in natiufl, and where it is found it must be protected with gi«at care, 
as it is a powerful solvent and greedy of imparities. The solvent 
property of rain-water, which Ls the nearest appi-oach in nature to 
pnre water, is probably amongst all the elements the most powerful 
agent in moulding and disintegrating the eohd earth. By w.iy of 
illnstratioD, the river Thames may be taken. The water of this river 
contains, in round numbers, about one ton of biciirhonata of lime in 
each miilion of gallons, when the water is clear, blight, and sparklingly 
transparent. Tho daily supply pumped into London is now about 
1 35,000,000 of gallons, so that 1 S^i tons of bicarbonate of lime are com- 
bined with the supply of each day's water, or upwards of 49,000 tons 
per annum. The average fiow of water down the Thames may be 
taken as 1,000,000,000 gallons per day ; so that about 365,000 tons 
of bicarbonate of lime are washed down per annum, &om the Thames 
alone. About foui^fifths of the dry land of the earth contain lime, or 
are limestone, upon which this dissolving action of i-ain-water is «n- 
oeasing ; so that the whole of the solid earth above sea-level may 
be silently washed and wasted down into the great salt ocean. Soft 
water, being so powerful a solvent, is economical for washing, but it 
is vapid for drinking, and ia liable to produce diarrhtea when peat- 
tainted. It haa not been proved that hard water (hard as Thames 
water) is injurious to health : it ha.s, howevei-, been demonstrated that 
it is a great protection to health, when it hus to be brought into con- 
tact with metals — lead, zinc, and some other substances. 

It is the duty of the ainitarian to obtuin clean water, and to pre- 
eerve it fresh, cool, and clean; but pure water — in the full sense of 

■ Great improvemcnls hitvr. been maclo at ■tatiniiF Ihrnu^hout Britlth ladii in fm- 
jiroTiag and in Raiding water supply aonrces, both (links and wells. Ta pnveat pdliu- 
tioD thaa improvemmt works xn now going cm. ^ 
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word ' pui« ' — I do not believe tio be necessary to health, since 

luring, Btrenu, river, luid well waters neceesiirily conbiiu anltaof the 

Mks they come into contact with. These are the waters, which ai-e 

o mast widely obtained in nature, and in by fiir the most cases am 

e be obtftined, and must therefore be accepted. 

Contaminated water must be dangerous and Rhould always ho 

^voided. Contamination is not, however, the moat dangerous wheu 

B water is most visibly polluted. The turbid waters of the Nile, in 

Egypt, and of the Gnngea, in India, are taken for use in preference to 

all other water. These mighty rivers are, howe^-er, usuivlly turtdd, 

the suspended silt acting as a disinfectant. 

The filthiest anil mast dongeroua water to drink is well-water, 
tninted with human excreta, which water maybe cJeai* and simrkliug. 
Surface-water flowing down broolw and rivers, though visibly pol- 
IiitetJ, doea not appeivr to be as injurious as tainted well-water ; »irth 
and au' being purifiei'H of tiu'face-water. Water wlien enclosed and 
slagnaot, as in wells, pipes, or small nnventilated tanks, and especially 
wlicn affected by liquid or g-.iseoiis impuritiee, becomes stinking and 
nn wholesome. 

In water-works the water to bo impounded in resen-oii-s should be 
gUheied from the cleanest possible bouitos, and should be pi-eaerved 



Sand-fllteni should be close to the aervice-reaervoii-s, which should 
e covered and fully ventilated. 

The supply from the reservoir and the supply niaiuK shoidd be 
direct, and the mains should be so laid and cc^nnected as to produce 
cotitin\)ous circulation, as water retained a lung time dormant in 
" dead-ends " rapidly Ijecomes deteriorated. The best water-supply 
will be one which secures the purest source, and by the works of 
storage and distribution preserves it the purest up to its delivery for 
nae. 

Bathing and washing are necessary to health, but there are many 
towns in Great Britain and Irebind without adequate means for 
bathing and washing ; and, as a consequence, the people do not bathe 
and are not clean. 

Baths are common in better class houses, though by no means as 
common as they should be. Tlie ' tub ' is, however, used as a 
substitute. 

The poor cannot provide their own baths. These onght, therefore, 
to be provided for them by the Municipal Anthoi-ities in the beat and 
cheapest form, and in the most convenient positions. With the 
baths should l>e wash-houses, where water, soap, and all the apparatus 
necessary for clean and rapid washing, drying, mangling, and ironing, 
should be made available at the least practicable cost. If sites are 
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judiciously selected, and there is no extxnyagance ia the construction 
and miuiageiaeat, there miiBt be no loss. But n small rat« in aid, if 
required, vill be a saving indirectly in promoting cleanliness, sobriety, 
and improved healtli. 

Tlie name writer I have before quoted remarks that in Japan 
bath-hoiisca exist in great numbers in the towns, where warm water ia 
provided at a smttH cost. These baths are for thn benefit of the poorer 
classes, who use them in great numbers — as i«gulaily as evening ci 
crowds of Japanese men tind women go to bathe. There are ranges of 
box ebelves where the clothes are placed, whilst the individual steps 
into the bath, emei'ges from it, well rubs the skin, dresses, and 
departs clean in person. In Great Britain, nt this day, thovisands 
upon thousands of the poor are never wa-shed clean from their birth, 
to their death, unlesi they go to prison, or to the workhouse. There 
is no bathing accommodation provided. At all scbooL^ there should be 
baths, and complete ivaahing should he a pai-t of education, as those 
who are accustomed to r^ular personal washing in youth will not 
subsequently abandon it. 

Sanitary science has, during the last half century, probably made 
most progress in England; but then this island is a very small spot 
on the globe ; and even England — free, rich, compact, and educated 
as it ia — only progresses slowly. It may, however, be interesting to 
this meeting to lenm that there ia an Association of Municipal and 
Sanitary Engineei-s and Surveyors to the number of 205, and that 
197 towns and districts are represented by the meraljers. Tlie extent 
of work executed might be indicated by the make of earthenware pipes 
and other sanitary articles, if a reliable return could be obtained. 
The Messrs. Doulton are making about 1,300 miles of drain-pip€« per 
annum, besides many thousand soil-pans ; and this may he about one- 
tenth of the entire English make of sanitary articles. 

Tljore ia not time in a public address to deliver a closely reasoned 
essay, and a popular address is not, I assume, expected to be other 
than discursive. 

The following remarks may interest the public, though they may 
not teach muck to the educated engin 



SEWERS ASD DRAINS. 

There are good and bod sewers and drains, nnd the public should 
know some of the reasons why this is so, and then they may re&ain 
from condemning sanitary works in general. 

Sewers and drains have been formed, which are so defective as 
be a cause of serious nuisance ; they are too large, have wide and flat 
bottoms, the niaterials are bad, and the construction worse. 
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It is posriUe to ddinage a. town by defective works, and bo bring 
diflcredit on sanitary Bcience. I will attempt to describe how a town 
ought to be sewered, and liow houses ought to be drained, to fully 
auBwer the purposes intended. 

Correct pliins and sections are required upon which to luy out the 
system of sewers and drains to be constructed ; the depths of the 
cell&rs should be figured on the sites of houses; the relative levels of 
the streets may be indic&t«d by contours, and on the sections the 
strata should be shown by eoloui's. 

A careful engineer will test the strata, by boring and trial holes. 

Full details how to lay out sewers in right lines, both on plan 
and in gradient, are given in the ' Suggestions ' publisLed by the X/)cal 
Government Board. 

An engineer should settle at the commencement what duties the 
sewers will have to fuMl. If the town has manufactures consuming 
and polluting much water, the question may arise, if or not this 
polluted water is to be removed by the town sewers. There will also, 
in some cases, be a question of injurious fluids, such as tan-pit refuse 
and pickle-waste from brass founders, lacker manufacturers and tin- 
plate makers; there ai-e also dye waters, and soap-waste from woollen 
manufactures. Some of these fluids can be treated on the premises ao 
as to precipitate the solids and to di^nfect and clarify the fluids, and, 
consequently, where there is no land available for sewage filtration, 
the manufacturers may reasonably be called upon to clarify their [)ol- 
luted liquids, and not pass them in their crude state to the sewers, 

There are wet and di7 subsoils. Sewage will, from good gradients, 
flow to any point required by gravity; in other cases there may be a 
flat area with a wet subsoil, and a swamp for an outlet, or this may be 
below the river or sea level. In such eases pumping may have to be 
resorted to, and then it is desirable to reduce sewage to a minimum. 
The subsoil should have independent drainage, and the sewerr; and 
should be water-tight, — -surface water, including rainfall, being 
otherwise provided for. 

To construct water-tight sewers and drains requii-cs the best 
materials and the most careful workmanship, but these indeed are 
necessary under all conditions. In a wet subsoil land- water should 
be excluded, in a dry subsoil the sewage should be prevented from 
leaking out of the eewers. In the foregoing remarks e:(treme cases 
of wet and dry are contemplated. If sewage Las to be pumped, and 
fasB to be clarified by irrigation, the volume to be dealt with should as 
nearly as practicable be a constant quantity. If, however, there is a free 
outlet by gravity, the sewers may be allowed to partially recisive both 
subsoil and surface water; only, however, to some known and limited 
extent. It is on advantage to have a wet sewer rather than a diy 
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tflnts will then be properly supplied with water, and canDOt easily 
waste it Before cloBing theae brief and imperfect remarka I iobj glance 
a.t a few works recently executed, or which are now in progress. 

C&Icutta has been partially sewered, Bombay is now in course of 
being sewered, and preparations are in progress for sewering and 
druning other Indian cities. Sewerage works at Berlin are also 
in progress, to be completed with sewage irrigation. Dantzig has 
been completed, with sewage irrigation added ; and main sewerage plana 
are being prepared for other continental cities. At Warsaw, with a 
population of 350,000, the estimate for sowers is 600,000?. Buda Pesth, 
population 270,000, main sewering under consideration. St. Peters- 
burg, population 670,000, estim-ite for sewers 3,000,000^., to include 
pumping and sewage purification. Munich, population 250,000, esti- 
mate for sewering 600,00W, Dusaeldorf is to be sewered by Messrs. 
Lindley, of Frankfort. Messrs, Lindley have sewered Frankfort-on- 
the-Maine, population 125,000, cost 380, 000^. Out of 6,800 houses, 
5,300 have been completely drained, and in the town there are about 
22,000 water-closeta. At present, the sewage goes into the river 
Maine, but it ie to be intercepted and clarified. The Prussian Govern- 
ment insists on sewage clarification, which, at present, is stopping 
sewering on the Rhine dties, where it is very much needed. 

The water of the Rhine ia, however, used for domestic purpoees by 
the population on its banks, and it ought, therefore, to he preserved 
free from sewage. 

French and Belgian towns remain with ceaspoola. Even Paris and 
Brussels, with their enormous and costly main intercepting sewers, are 
cities of cesspools, and I do not know of a single well-drained city 
in Italy. We are met here in this ancient city of Exeter to discuss 
sanitary science and preventive medicine, engineering and sanitary 
constniction, meteorology and geology — to give information and to 
receive information on subjects wliich we consider to be of vital im- 
portance to each individual man, to each town, and to each nation ; 
but when we read the current newspaper literature of the day, wo 
seem as men beating the air. Statesmen pay veiy little attention to 
our subjects, but starve labour by conscription, impoverish jwpulations 
by taxation, and, at enormous cost, provide the most refined and terriblo 
weapons for human destruction. We are in the midst of a. war furore, 
and sanitary works can have no solid and satdafactory progress under 
existing conditions. There is over the length and breadth of Europe a 
rampant military spirit; armies, armaments, ironclads, and lOO-ton 
guns, attract most attention. The people are summoned from far 
to witness autumn mauiEuvres conducled by emperors, as if soldiers 
were the beginning and ending of human progress and civilisation. 
The Americans appear to lje the only sane nation. The goveminenta 
of the old world are drunk with miUtary ambition. , 
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3 cDutinuoua flue-liko coimectionB with the sewers, but hare a 
"■Sovored connectioa, and means for full ejctoriml ventilation, Erery 
public biiiltling', however liirge, and every house, however small, 
should be so di-ained as to afford no possibility of sowoge gases ent«r- 
in^, and they should stand absolutely free fmm the sewers, though 
perfectly connected with them. This may be a law without any ex- 
ception. At present almost every public building and house in 
London is in direct communication, by the dnvina, with the sewers, 
BO that aewftge-gases pervade them. There ai'e open sewer vonti- 
latora iu the streets, which serve to dilute the sewage gases, and the 
enormous number of houses perform a similar purpose. It ia this 
dilution which prevents tlie full amount of mischief from being ex- 
pei-ienced ; but there is a danger in it, and this ought to be avoided. 
This is to be done by absolute isolation, and exteiiial ventilation 
above the roofs of the houses. In Leedfi, for a population of 320,000, 
there are upwoi-ds of 20,000 openings from the sewers acting as venti- 
lators, which have been in use more than seven years. This ia an 
example othei' towns may follow with advantage. 

Perfect sewering requires peifect street paving and perfect street 
cleansing. Scavenging must, iu all cases, be a work of the munici- 
pality, or other local goveiiung body. Contract work should be 
avoided. The work of scavenging should be paid by rate, and this 
rate sbould be general. 

Waterworks should, in all coses, bo in the hands of the local 
governing body. The service should be constant and at high-pressure, 
with firo-service provided for. Water should be laid on to every house 
and to every tenement ; there should be no exception. The service- 
pipes may be of wrought iron, with screw joints and all the taps 
should be ' screw-down.' If Iho services are taken within the bouseti 
and tenements, and the service is high-pressure and constant, there 
will not be much wilful wasting of water, and house-taps will not 
be stolen, as waste of water, when at high-pi-essure, will be very dis- 
agreeable wittuQ a boase. Fix stand-pipes ia streets and roods, as 
is done now, and the wai^te will continiio to be unceasing, because it 
will not inconvenieuce any one, as when it is within doors. The 
poor cannot liave a full and fair use of water if it is alone obtainable 
from external stand-pipes, as this involves carrying and storing within 
the tenement. It should also be remembered that one gallon of 
water weighs 10 lbs, and that fifty gallons weigh 500 lbs., and 
this will be only ten gallons per head for a family of five persons. 
The labour required to carry 500 lbs, of water each day, or 
80 tons per annum, will bo simply enormous, and ought not to be 
ozpectod from the poor tenant. Serve the wator within the house, 
. have necessary supervision, and take charge of repairs ; the inbabi- 
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vater-supply is ample \ but I>oru)g to tho deptli of 100 yards in some 
localities is ineflVcttial in pfocnring wat«r, whereas in most of the 
niarah villngea overflowing springs aad ' blow-wells ' nboiind. This 
latter dcoignation is applied to spriagB wliero tlie water flows to ft 
considerable height, owing to t!ie pressure exercised by the water- 
bearing Hti^ta in tlio hilU. 

Having thus given ageiiBmloutlinc of the Bourcea of wntei'-supply, 
1 propose to describe the distribution of it as regards meeting the 
wants of the populatiun ; tmd, before doing so, I must obsei^e that 
no water can bo considers! reliable wliicb \s not obtained from a 
rock source. In muny villiifles near tlie const, such wells are scarce, 
as the em^acB water obtained from the gravel overlying the clay is 
mnch more accessible, but of course objectionable, being liable to 
pollution. 

In approaching the const, tlio difficulty of reacliing the imder- 
lying rock is, of courae, increased, especially at Mablethorpe, whero 
rtie water is generally brackiab, and it is only in ceriaiu districts 
tliiit deep boring is attended with aucceaa. It has been n source of 
(injuety to meet the wants of this favoorite seaside resort. All tie 
springs are affected bj the tide ; and an analysis of a sample of water 
from this place by Professor F. de Chaumont, F.R.8., indicated 93 
grains of solid matter per gallon, while the hanbiesa showed 59 de- 
grees of Clark's scale. These facts are doubtless discouraging; yet 
an enterpi-ising proprietor, at the su^estion of Professor Fnuikland, 
has adopted the softening process, by means of quicklime, with very 
good results; and, after filtration, he haa Bucceeded in produeing a 
wholesome and potable water. This, however, is an individual case; 
bnt the problem of supplying the inbahitants generally is not yet 
Bolred, and should the place become populous, some other plan must 
be devised. 

The town of Lmith, containing 10,750 inhabitants is mainly sup- 
plied by a company, which has utilised the 'Silver Spring' lying 
adjacent in the Wold Hills, though many houses have wells on the 
premises more or less impure. Miuiy of the latter class have, however, 
been improved of late years, and the lymotic death-rate of Louth for 
1879 was 1-9 per 1,000, which speaks well for the general salubrity of 
the town. The rural district death-rate for the same period was 1 -29 per 
1,000. Preveutiible disea.se has not been rife. Typhoid fever scarcely 
exists in our midst; and out of a population of 24,760 only one 
death occurred from it in 1879. The autumnal diarrhcea contributed 
the Ifli^est number of deaths under the zymotic class, and did not 
appear to be influenced by the water-supply. These results have 
been mainly brought about by close attention to the wells of the dis- 
trict under the powers given by the recent Act of Parliament, and 
many new ones have been sunk. 

In some of the large farmsteads, rams have l>een constructed ; and 
in others, where well-boring was impracticable or difficult, brick 
ttnks, cemented inside, have been constructed, to bold 1,500 gallons, 
at a cost of 20/., t« supply double cottages. Ii'on tanks are in use, 
but are not generally approved of. Believing as I do, that a wholesome 
water-supply is the great &ctor in promoting the public health, I 
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have offered these retnai'lcs In the hope that attention may be drawn 
to a district purely agiicultimil, where much has been achieved, even 
in these depressed times, by a rigHajit attention to the water-supply, 
without embarking in any ambitions schemes, and relying eoleiv upon 
the proprietors givinK a loyal support to the intentions of the Legis- 
lature, under the guidance of the sanitary authorities ; for we have 
to look for improvement in sanitation, not only to the co-operation of 
capital and Jabonr in the initiation of schemes for an improved water- 
sitpply, but also to the piitient investigation of the evils which lurk 
in many a domestic housdiold, aud only to be removed by the oxer- 
cise of the powers we possess for their mitigation and removal. 

In conclusion, let nic review some of the su^estioos which have 
been put forward on tliis topic, and consider which are applicable to 
the district which I represent. It has beeu proposed to supply vil- 
Liges by pipes from distant sources — say the Wold Hills in the Louth 
district. This plan is clearly too expensive, and must be dismissed, 
except perhaps in the instance of Mablethorpe, on the (.oast, and lbs 
villages intervening between it and the proposed source, tet^ miles 
distant. The river-catchment system, as advocated by the Boyal 
Oommission in 1869, by which each should supply, as far as possible, 
its own population, is inapplicable here, except in a limited form, 
owing to the pollution of the principal streams by sew^e. Artesian 
wells might be resorted to with advantage, superseding gradually the 
snrfaee-water too frequently in use ; and, lastly, the rainfall should 
lie utilised for individual hojisea and farmsteads. It would bo 
foreign to my purpose to dwell upon the system of main drains and 
dykes, under the supervision of the Oommisaioners of Sewers, for 
watering cattle, ibc., as this source is condemned by sanitarians as 
impure for domestic use. My object in bringing forward this subject 
mill have been attained if I am able to elicit in the course of n dis- 
a any suggestions for the improvement of the water-supply of 
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.T importance roust necessarily attach to the deliberations of an 
Institute like this, which aims at disseminating information, and 
};uiding public opinion on sanitary matters. It may, however, be 
questioned whether the real importance of a given subject is not 
shown less by the amount of talk to which it may give risi-, than by 
the amount spent upon it in the production of an article the best fitted 
to meet advancing requi [■omenta. 

The amount of brain-power and hand-labour expended for many 
years post in invention and experiment for the production of a per- 
fect water-waste preventer and regidator, and an unexceptionable 
water-cloaet apparatus, is alone sufficient to testify to the paramount 
iportance of investigation into the proper principles to bo followed 
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in their conBtmction, TOith the view of aniviDg at some intelligihle 
lines within which they should he reslrainetl. 

To all trho have taken on acliTe interest in sanitary matters, 
nothing can have been more evident than tho dangei-s nttending the 
old syatem of pans and valves, with D traps fixed out of sight, intdde 
the house. At the annual meeting of the Parkea Museum, Sir 
William Jenner spoke of these last in no polite or measured t^rms. 
And truly the terms used by him were Dot exaggemted. But the 
difficulties attending the amendment of au established state of things 
with the British citizen are almost insurmountable, eairecially if it 
be Buch as to touch his inner man, whether through the poclce(, 
or (if there be such) some equally tender point. Unquestionably 
there are vast commercial interests which 8ta.nd in the way. So far 
as can be judged by outward appearances, under the present state o 
things, even the value of the great hulk of house property is but little 
affected by the prcaeuee of sanitary or unsanitary iii-rangement in these 
respects. On a recent occasian in a house in which I have sojourned, and 
in which there has been constiuit ailment with one or more of the in- 
mates — to say nothing of several cases of blood-poisoning attributed 
by the medical attendant to sewer gas — I have endeavoured in 
to induce the landlord to provide a water service for domestic purposes, 
apart from the only one which is supplied from a cistern over the 
water-closet ; this closet being served by the customary spindle valv^ 
with water-box, which iuevitiibly releases the bad air from beneath 
into the wat«r at the bottom of the cistern. I appealed to him, 
further, to remove, and to ventilate, the decayed and constantly 
leaking lead soil-pipe (occasionally eaten through by i-ata from the 
drain), which runs down inside the house, adjoining one of the sitting 
rooms, leaving it in an almcst chi-onic st^te of stench. And, i 
than this, I appealed to the sanitary in<{pector, hut could get m 
dress in these matters. This landlord, Iteing also the agent of an 
enormous house property, was impertuibable alike under threats of 
quitting and under appeals to authority. There is eveiy reason to 
fear that such is no uncommon case. In the great mass of specula- 
tive building hitherto, a few pounds per house of additional outlay, in 
these respects, has not been considered remunerative by way of 
investment. The houses must be had, and are often occupied almost 
before they are properly completed, irrespectively of these trivial c 
sideriitions, about which it is said meddling people make so much 
fuss. People have become habituated to it. Ko death in their 
families has been traced to such causes. Almost all houses are alike 
in these respects. There is but little choice, and other occupants have 
lived on without complaining. Surely there cannot be so very much 
the matter, or we should hear more about it, and we can only go o 
Bs others do, and if we fried to examine into the matter ourselvea, we 
should be ito wiser. We must take what we can get, and either 
grumble or be thankful as the case may be. This, I venture to say. 
without einggeration, is the prevailing state of feeling, and mode of 
action, or rather of inaction, in these matters. 

The remedies usually proposed for this state of things are, finrt, 
legislation for tho enforcement of sanitary conditions; secondly, the 
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education of tlie mtiGses to understand and appi'eciate their own true 
interests, and to insist upon these being respected. Excellent remedies 
in their ivay, and they will doubtless effect much. But the difficulty 
of a general application of them meets us at every point. The great 
pi-ecedcnt remedy must be looked for mainly in the production of 
satixfactory sanitary apparatus and appliances, of the greatest simpli- 
city, and at the most moderate coat ; and then at imparting informa- 
tion respecting their principle, and their practical application, to the 
more educated classes of persons, and to those through whom such 
appliances are brought into use ; rather than in any amount of 
crusade against mere recklessness, ignoiTince, or prejudice. 

Let me now endeavour to give effect to the foregoing remarks, by 
a few practical considerations as to water-closet construction. I 
would, in the first place, deprecate the use of all closets by which, on 
the pulling up ft handle, the contents are dropped down by means of 
the withdrawn! of a plug, vulve, or pan, whether into a trap, or 
directly into the soil-pipe and drain it*ielf. Apart from valves and 
plugs being liable to derftngement, it is evidently possible, and in 
many instances of accidental deficiency of watei' extremely probable, 
that they may be used without water, to the great danger of corrod- 
ing the pipes and choking the drains. Secondly, I would eschew 
everything but some description of hopper-baitin or flushing-pan. 
The contents of these cannot he let down, to the great danger of soil- 
pipes and drains. In ease of the water service failing, or being frozen 
ii|), or otherwise deranged, a pail of water poured down will cany 
everything away safely. Thli-dly, I would Lave the best possible 
Hush of water which can he obtained by a regulator, or waste pre- 
venter, constructed without auy valve except only tlie ball-valve 
which supplies the 'feed' or serving cistern. Fourthly, I would in 
all cases insist upon the use of this feed cistern, or other intermediate 
receptacle, for cutting off completely all contact between the closet and 
the main service, or house cistern, which may then be placed at any 
convenient distance from the cloiiet, whilst affording the opportunity 
of r^ulaling, accurately, the amount of water to be used for each 
discharge. Fifthly, I would avoid all traps except the one which is 
formed in the construction of the hopper-basin ; this being made to 
flow out into ft ventilated or open soil-pijje, which again may be 
carried up within an external ventilated flue for protection from 
fiTjst, or for (tarrying off the foul air more effectually. There have 
been several inventions which I cannot regard as wholly satisfectory, 
with a systcin of flushing which mei-ely washes out the contents of the 
liasin into the trap below ; in which the contents commonly are only 
pan iully concealed, and which does not clear itself properly with any 
onlinary flush of water which can be let in upon it. They are, how- 
ever, a wonderful improvement upon previous descriptions of 
hopper-basins, and of still greater value as aiding in the supei'seding 
of closet valves and pans. The old hopper-basin has in the main 
worked far better than these, but the small stream of water, through 
an insutficiont nozzle, has been quite ineffectual for it« proper cleansing. 
The 'Shrewsbury' patent basin made by F. Peirce and Co. is cw- 
lated to meet most of these objections. But invention has been 
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rife in the direction of valveless wast«-preventers for the flushing' of 
closets in the manner which I have indiuatcd. Of these Hailstone's. 
patent, and Brathwait«'s patent, appear to be excellent, if the i^trenm 
discharged is auffii^ient. The ivater is difichai^ed through s s^phoi 
■which is set going, in the one case hy immersing a block of terra 
cotta to raise the water to a sufEcient height to fill the syphon ; in 1 
other by raising a amiiU quantity of the water in a cylinder. By the 
' Shi-ewsbnry ' patent the I'cault is produced by the mere procefw of 
lifting out of tie regulator, or feed-ciateru, the requisite quantity of 
water in a pan or tray, and so tipping it into a fiuiiiet, thus securing the 
sudden and effectual tlush which is required for the Epecially formed 
basin or pan. 

It surely is to the fulfilment of such conditions as these that all 
our efforts must be turned, and the stream of invention directed ; n» 
indeed^ latterly, it has been to a, great extent. If there are principles 
in closet con^itructiou radically wrong and bad, and there are otliera 
which are essentially true and good, it ia only by thoroughly sifting 
the one and the other that just conclusions can be arrived at, and ail- 
vancement made. I have not been advancing theories without giving, 
as I concave, good and sufficient reasons for the general principles 
which ought invariably to be followed. Let them be well weighed, 
and if they cannot be defended, let them be amended. "Whether they 
be accepted as good and true or not, I cannot, I am sorry to say, c< 
ceal from myself the fact that they are not likely to be generally 
carried out, at all events for a long time to come, even with the most 
strenuous efforts of sanitarians to enforce them, either by pi'ecept or 
by law. The present state of tilings has too firm a hold on the people 
tit large; and there are commercial principles at stiike, which will 
greatly stand in the way of snch a general improvement. 

I am not one to advocate interference with pereonal rights 
Tested interests, and I may therefore state freely what I believe to b« 
the almost insmmountable dil£culty attending it, even supposing a, 
general agreement as to this system being the best. The best and 
largest firms neceKsaiily iivo by advertising. And enormons is tha 
good which they have effected by spreading the knowledge of improve- 
ments. Advertising is the only means by which such things can be 
broi^bt liefore the public ; and that which will pay, and will meet the 
public requirement, howsoever bad in principle it may be shown to be, 
must not be omitted from the catalogue of the useful ai'ticles supplied. 
The good and the had are equally ael/ort/i, aile hy side. The gene- 
rality of people take the recommendation of a thing in this manner, 
and are only too glad to take what is thus brought before them with- 
out further trouble or question. And so long as great variety of 
opinion upon these matters exists amongst those who are supposed to 
be well infoi-med, it is not to be wondered ut that so little real result 
should be obtaine<l. With all this, however, we are far in advance of 
our continental neighbours. At Berlin, and at Rotterdam, they peat 
content, as it was described to me a few weeks since by well-infonned 
persons, with merely a pan and a tap ; and nothing could be more 
Miniple. At Dresden, Hanover, Bremen, and Hamburg, much more 
attention is now being paid to these miindtme things; but on 
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tDiniBCCDoefl of continental sanitation are by no means pleasant. 
^'I am not nt nil sure that tiie siinie remarks might not be made hy a. 
cnsiml observer, as to tbe stnl« of the case in our own country; for as 
jet, I fear, we are ufter all l>nt little in advance of tbem, and that 
typhoid fever, certain skin dLseases, and much general debility and 
ill health, will continue to be, as now, but too common ; for up to the 
present time all that has been writ(«u and said by our most eminent 
physidiina and sanitiiriiins seems to have made but little practicnl 
impression on the eJucuteJ, the beads of families, and house-owners 

^HjaneniUy. 

^■F Wilijam White, F.S.A. 

^^limlth 



Mr. MAHTrM, C'.E., paid that he agreed with what had been said 

■ to the defects in the D-tmpa, which he had experienced in bis own 

. He believed thst there was nothing so efficient as a syphon-trap. 

Mr. Robins and Mr. Chadwick spoke in similar t«rms. 

Mr. TowLE repeated that the whole present system of elo=ets was 

id ; the sewerage should be taken away direct and sent over the land. 

Mr. Chadwick said that he had oft^n observeil that the most 

althy of all building was a prison, and in every cell there was a 

According to Mr. Towle's theory prisons would be a source of 

poison, whereas they were the healthieat places in the community. 

The Pbesident, in proposing a vote of thanks, observed that 
where there was a connection between the sewer and mains and tbe 
soil pan, it should be immediately severed, and tbe supply should bo 
either by hand or through a sewer-box. 

The vote was seconded, can-ied, and acknowledged. 



The Plan adopted by the Local Board of Health for the 
Urban District of St. Thomas the Apostle, in the 
County of Devon, for Disinfecting the Sewage of 
the District. 

Thb subject chosen for this paper, being a history of the introduc- 
tion and carrying out of a ^'afim commenced at the end of the year 
ltf60, and continued to the present time, with no alteration in its 
principle, i-i intended to be a narrative of facts and not a challenge to 
other systems which may have been adopteil with efjunl succe-ss in 
other places. 

SiilHce it to say that from the low lying level of oui- Sanitary 
District we have labonred under many difficulties which do not prft- 
sent themselves in other more favoured localities. 

I cannot do better than quote from the minutes of the first meet* 
ing at which the present systam was suggested as a remedy for the 
evil arising from sewage not disinfected. 
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For access to tliese most Tiduable and ancient minuteH, I have to 
tliflnk Mr. J. Champion, now tlie clerk to our Local Board of Healtli, 
wbo most courteouslj placet! them at my dispoEul, and to whom I atu 
indebted for much valuable information. 

'At a monthly meeting of the Local Board of Health for the dis- 
trict of St. Thomaa, held on the 3rd Dec., 1 8G0, 

'James Wentworth Buller, Esq., M.P. in the chair, Mr. E. T. 
Pince called the attention of the Bnu-d to Mr. McDougall's scheme 
for difiinfecting and dealing with the sewage at Carlisle, and produced 
ft correspondence respecting it recently published in the "Times" 
newspaper. After the matter had been well considered, the Clerk 
■was directed to write to the Toflm Clerk of Carlisle, and to Mr. 
McDougall at Manchester, Soliciting information on the subject, and to 
call a special meeting of the Board when the answers wei'o received.' 

On the aist December of the same year, 1860. Mr. Ellis, the Sur- 
veyor, was requested to go to Carlisle to inspect their system, and to 
meet Mr. McDotigall there, together with the Town Clerk of Cu-lble. 
He also visited Rugby, and the result waa that on Mx. Piece's pro- 
position, which was unanimously agreed to by the rest of the Board, 
the disinfecting process there adopted was tried at St. Thomas for thi'oo 
months. After tlus time there are rejiorteas to its satisfactory working. 

The system was, after this, furthei- extended, and satisfitctory es- 
periments were tried as to the fertilising properties of the disinfected 
sewaga {2nd September, 1861). 

After thid, at a montbly meeting on the 4th August, 1862, J. W- 
BuUer, Esq., M.P., in the (ftair, Jlr. Nofthmoi'e submitted tlie draft 
of a letter he proposed to send to the authorities of the city of Eseter 
on the subject, and on the aJvaiitiigea that would accrue if Exeter 
would join St. Tbomaa in can-ying out the scheme. At the same 
meeting it was proposed t«> exchange the old basket-work screens for 
perforated cast-iron panels, |tliB of an inch in thickness, for filtering 
the sewage. 

Then we find details of the sale of the solid sewage. 

In the beginning of 1863 we find the Board considering the pra<N 
ticability of using the valuable liquid portion containing the soluble 
salts of the disinfected sewage for the purpose of irrigation. For 
this purpose, owing to the low-lying level of the works, it waa deemed 
necessary to have a pumping engine to raise the sewage, but this was 
not carried out 

This disinfected fluid still continues to flow a con:>iderab]e distancL*, 
until near Countess Weir it passes into the liver, being thus lost to 
agricultui-e ; and I may here observe that having been ti'eated witli 
carbolate of lime it would, if allowed to fiow over the level lands ad- 
jacent to its channel, produce a good efiect on the pasture, and not be 
open to the objection which attaches to all other sewage water, car- 
bolic acid being a wholesome detei'gent, and even in its greatly diluted 
form curative in its effects and antiseptic. It is therefore helpful against 
' footi-ot ■ or ' flukes,' as it would destroy slugs, especially when com- 
bined with lime ; and though perliaps not sufliciently strong to cure 
footrot, it certainly would have a beneficial influence on sheep so " 
affected. 

This hiatoiy would bo incomplete were I not to quote here an ad- 
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f mirable article from the facile pea of a gentlemiin who wns on Die 
I'lbifr of the ' Exeter and Plymouth tjnaette.' The paper bears date 
VBeptomber 20th, 1867, and I must tender mj thanks to Mi-. Dunis- 
l tboipe, tfae present editor, for his great conrtesy in furnishing me 
t.lrith it. It IB beaded ' Our City,' and cont,tins an excellent ac- 
Kiaoiint of the sewage operationa in the pamh of St. Thomua, nnd the 
Kfbrmation of a new water supply for that distnct. 



There ia not much difltiuction to be drawn between a citizen of 
■ Exeter and an inhabitant of the parish of St. Thomai^. Both hail 
from Exeter, and each has the same pride in the old city, lu local 
government, however, there is a diffei-ence between the management 
on one side of the river and that on the other. Invidious comparison 
ought not to bo drawn between the two. The circumstances of the 
single parish and those of the great city are veiy different, and the 
authorities of the smaller place ai-e in the better position to make 
experiments. Still the St. Thomas Local Board of Health have 
acted with great spirit in the important matter of the sewerage and 
the water supply, aiid now that they are preferring certain charges 
against the city authorities, it seems an opportune moment, on the 
pai-t of our city, to endeavour to ascei-taia exactly what the parochial 
Looil Board are doing, and what actual grounite of complaint they 
have against us, and against the Water Company of the city, which 
has hitherto supplied both Exeter proper and the tron-^pontiue district 
with water. 

While the whole country has Iieen agitated with the question as 
to what shall be done with the sewage of towns, and every new 
system adopted has been discussed with the greatest interest in a 
hundred other towns, anxiously waiting to have a method piOjKDunded 
to them to relieve them of the difficulty in wliich they are placed, the 
parish of St. Thomas disposes of its sewage in a simple and compara- 
tively inexpensive manner, and avoids the objections which have been 
raised against almost every other suggestion that has been made in the 
shape of a solution of the question, for it neither jiollutes the rivei', infects 
tlie atmosphere, nor destroys the manure. The St. Thomas's sewage 
nystem, which has been inspected by deputations from a large number 
of towns, and trom scientilic and other societies, must bo familiar to 
a, large number of persons in Exeter ; but since the Local Board have 
very recently completed the works so as to apply to all the dwellings. 
in the pariah, and that completion has a particidar bearing on the 
application recently made to the local authority of the city, we will 
briefly explain the plan which has been found so sittisfactory in that 
parish. 

Some tenyearsago, about 1857, the authorities of St. Thomas made 
an attempt to adopt Mr. llerepath's patent nj-stom of deodorlsation, by 
means of which the solid matter waa to be pi-eserved for ogricaltural 
purpases, and the liquid to flow off in an inoffuntiive and harmless 
manner. 

That method foiled entirely. It was too exj>enNive, it did not 
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produce the expected reaulte as to purification, and the 
not imswer. The Local Board, therefore, found themselves iii the 
possesion of two largo tanks and a chiumel for cairying off the liquid 
portion of the sewage, which prDnused to be useless, and the whole 
scheme was at a, dead-lock. They were in that position when the 
South Devon Railway Company indicted them for the nuisance cansed 
by their open sewer, which ran parallel witli their line for a certain 
distance and then crossed it, emptying itself at a point down the river 
just below Countess Weir. To have covered in that long channel 
would have added immensely to the original cost of the works, and 
have been n very serious burden to the ratepayers. At that time the 
mciits of McDougall's patent disinfecting fluid, carbolic acid, were 
much discussed, and it was said to have been used with great s 
cess in the sewerage system at Carlisle. The Local Boai'd therefore 
Bent their Surveyor (Mr. Ellis) to Carlisle to inspect the method 
adopted there. 

He found the disinfectant acting satisfiictorily, and saw that, with 
certain modifications, it could be made to apply to the existing 
machinery at St. Thomas. TTia report was at once acted upon, and 
by dint of much ingenuity and contrivance a system was got to work, 
differing in many respects from that at Carlisle, and a great improve- 
ment upon it in point of economy. 

The tanks, which were constructed to carry out Herppath's system, 
were still made available as receptacles for tlie sewerage of the pai-ish, 
which was conducted to that point, about a qiiarter of a mile from the 
streets, by the same covered main sewer; but within a few feet of 
the outfitll of the tanks the disinfecting apparatus was constructed. 
This was very simple and economical. It consisted of a common pump, 
ft pail, a vat holding from ten to fifteen gallons, and a little cask of 
carbolic acid. The pump supplied the pail with water, which was mixed 
with a small portion of lime, and the lime-water fell by a r^ulated fiow 
into the vat, into which also the coloHrless acid from the little cask 
dripped in the proportion of 1 of acid to 250 of lime-water, forming a 
brown transpai-ent liquid called caibolate of lime. 

In endeavouring to cany on the mixing process on a more econ- 
omical plan thaji that adopted at Carlisle, Mr. Ellii met with & 
diflicnlty in mixing the lime with the water. The lime had r 
tendencj- to remain in the form of a sediment At the bottom of tha 
pail, while the water ran off clear. He, however, after same 
small experiments, overcame the obstacle by a simple and ingenioaa 
contrivance. He pumpa the water into the pail by a tulie which 
descends (o the bottom of the vessel and forma ii coil perforated 
horizontally towards the centre, and the foi'ce with which the wftter 
is ejected through the perforntions disturbs the sediment of lime (of 
which only a few lumps are dropped daily into the piil) and keepg 
the lime and water well mixed. The carbolate of lime formed in this 
cheap fashion is conveyed, by a small pipe about two feet from tha 
little shed in which the vessels are kept, and drips into the main 
sewer, which at that point, near the tall into the tank, is fumiehed 
with a contrivftnce simiLirto a weir, causing a commotion at the fall 
of the sewage, efiectually mixing it with the disinfecting fluid. The 
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great tanks, which receive now the whole of the sewage of St. 
iinas in its disinfected state, are each about twelve feet square, and 
feet deep. Their wdea are perfoniteil from the bottom to the 
ight of about four feet, letting out the fluid and i^etjiiniog the solid 
itter. The fluid is simply dirty water, not it all oflensive, and it 
flows by the wime open channel, which was onco indicted as a nuis- 
iince by the South Devon JElailway Company, down to the outlet into 
the Ese below Counteaa Weir, The sedLnent in the tanks is removed 
at short intervals and placed, partly in an adjoining shed and partly 
in the open air, to dry, and in that form it ia sold to furmera, about 
forty cartloads being taken aw.^y every two mouths. 

It is considered to be very eflicacious manure, and is purchased by 
the same farmers who took It in the first instance. The carbolate of 
lime IB said to fix the ammouin, pivventing decomposition withont 
rendering the substance insoluble in the soil. A portion of the manuF' 
iiig pi-operties, however, escapes with the liquid that runs away by the 
open channel to the river, for on a piece of land adjoining the works, 
watered by this fluid, and consisting of very poor gnivel, a remarkably 
£ne crop of beet and turnips is now growing, and the Local Board 
hope to utilise the liquid manure at some future day by running it 
I'tqioa land adjoining the current of the channel by which it ia con- 
One man is sufficient to superintend all the opei-ationa at these 
iks, and the cost of the carbolic ncid is not more than 15/. per 
The man in charge also finds time to go round the parish 
times a week, and apply the disinfecting fluid wherever he finds 
accumulation of impure matter. The fluid is also freely given 
^vay t« the poor, who frequently avail themselves of the privilege to 
punfy their dwellings, especially during the prevalence of epidemics. 

The complaint which the St. Thomas's Local Boiird have, from 
time to time, made to the authorities of the City, refers to the state of 
jlie river immediately below the Exe Bridge, upon the 8t. Thomas aide. 
"tdW« whole aewerag« of Exettr ii emptied into the river, a large por- 
" of it being received into the miil-leat, which runs between Com- 
nal Koad and the Exe ; and the all^ation is that at the particular 
"tioint of the river in question, where the water is almost stagwint 
from Ijeing out of the current, there is an accumulation of impure 
matter washed and floated there by the eddy. To this complaint 
there was, no doubt, for a time a good reply ; for the sewerage 
system of St. Thomas was not complete. About 120 houses on 
the north side of Alphington Street and Okeharopton Street still 
wmtinued to be drained into the Ese, and the rity authoritiea charged 
the people of St. Thomas with themselvea causing the nuisance of 
which they complained. The Jjocal Board of that pariah, therefore, 
resolved to remove that evil, and, at considerable cost, they laid inter- 
cepting sewers down Alphington Street and Okehampton Street ; and 
now having slopped rvery /louae in the pnnnh from emptyi-wi itt 
Mwoge vnio the river, they tnm to the Exeter Local Board, and say, 
" 'e no longer pollute the stream, but yet it is as bad as ever.' 

The water and the bed of the river are cerlainly in a very nn- 
ilesome Btat« along the shore next the south-east comer of the 
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bridge, and the place is only kept from emitting a foul stench by the 
application, two or three times a week, of tlie diainfeetajit. The 
inhabitants at that spot complain loudly of the foul state of the river ; 
and at tlte Torkabops adjoining, it is said they ure comjielled to keep 
the windows closed at times, and the men are oi't«n iii from the efTecta 
of the impurity. 

The plan su^ested by the St. Thomas Tjocal Board is to build a 
low wall and reclaim the piece of land where tliis Htagnation takes 
place ; and it la said that persons in the neighbourhood would be 
willing to pay the cost for the sake of a lease of the I'cclamation. 
On the other band, it is contended that to narrow the stream at 
that point would throw too much swell on the opposite point, and 
the authorities of the city still allege that the nuisance is caused by 
the inhabitanta of the St. Thomas's side. The question has been 
referred to the Streets Committee and tVie Bnrveyor to the Exeter 
Local Board; but we understand that it is not proposed to take steps 
for the permanent alteration of tbe river as suggested by the St. 
Thomas's Local Board. 

That parish has, however, now placed itself in such a pomtion 
that, if the foulness is not permanently remedied, tbey will be able to 
charge the city authorities with causing the nuisance. 

While the Local Board of St. Thomas were engaged with mucb 
determination and good sense in relieving themselves of the great and 
serious difficulties connected with the sewage question, another trouble 
arose. They had been supplied with water by the Exeter Water Com- 
pany constiuitly for sixteen hours every day ; but when the agreement 
ran out a few months ago, the Company, in accordance with a previouB 
notice, declined to furnish any longer a continuous supply. They 
gave, some months before, an intimation that for the future all houses 
to he furnished with their water must be fitted with cisterns to be 
filled only on certain days in the week, on the peculiarly objectionable 
and unsatisfactory plan of the water supplying the city. The Local 
Board of Health spiritedly refused to accede to thnt proposal. The 
stinted supply of water was calcalated to upset all their plans for pro- 
moting the health of the parish, and in particular it would tend to 
interfere with the working of their sewerage aystem. Much discussion 
ensued, deputations waited upon the Watej'Company. The Local Board 
sought to make compromises, ofieriug to be content with ten houis' 
and even eight hours' supply per day ; but the Company would not 
yield, and the inhabitants unanimously supported the Board in their 
determination not to accept the Company's t«rms. The result is that 
the Board have decided to erect waterworks and supply the parish ; 
and, with characteristic promptitude, they have already sunk a huge 
well, in a field near the Okehampton Koad, into which pure water, 
filtered through the earth, flows in abundance at the rate of 100,000 
gallons in 24 hours. The well is 12 feet in diameter, and will be made 
20 feet deep. From this the water will be pumped to a reservoir from 
which the whole parish will bo supplied constwitly, 

(This has since been carried out, and is still in active use with a 
fair supply.) 

From these specimens of the coui-age and public spiiit of the St. 
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Thomas's Local Board, it would aeem that the pariah deserves the 
I'cspect and consideration of ber elder aister on this side of the river, 
and Buch complaints aa ahe makes have a claim upon the attention, of 
the authorities of the city. The pariah of St. Thomas is poor and 
containa a large number of inhabitants, and the credit due to tbem is 
KO much the greater for what has been done for the health and com- 
fort of the population. 

The LimmI Board, under the excellent chaii'manBhip of Mr, Pince, 
have watched over the interests of the pai'isli with such zeal and 
method during the last few yaira that fevers and epidemics are almost 
unknown. With a good water supply and an efficient sewerage 
eystem, more than half the conditions necessai-y for health, even under 
unfavourable circumstances, are secured. The sewerage que.stion is 
ntill in an unsettled Btat«, and, except in places like London, where the 
emergency is very great, it is not wise to enter upon works of gi-eat 
cost and magnitude ; but nntil scientific and practical men have 
decided upon a really effectual method of preserving at once the 
health of the people and the whole fertilising piopertiea of the manure, 
we know no plan so well calculated as that adopted at St. Thomas to 
give safety to the public at so trifling an expense, with the least loss to 
agriculture and breathing time to the philosophers, 

Fiir llie laal Iwenli/ years tlie Locai Bonrd of St. Tltoman has used 
carbolic acid as a iliainfeclanl, and this paper has already treated 
of the first seven years of that period, during which negotiations 
were opened with the authorities of the adjoining city of Exeter, 
committees were appointed, deputations ' waited,' and every effort wna 
mode to Becnre their co-operation. This state of things continued for 
some time, but finally fell throngh, and tlie city continues to thi« day 
to pour all its sewage and wast* water into the River Eio, which thus 
becomes a rjigandc cesij'ool, the sluafi being kept from flowing away 
by a series of weira. 

The renwuning thirteen years of the twenty have now to be ac- 
counted for. During this period the number of houses has been 
steadily increasing, and we have found our system as good as ever ; 
we have added to the number of tanks as our need has increased, and 
during the last twelve months we have considerably ohviated a diifi- 
culty we before experienced in saponifying, or rendering sufficiently 
miscible, the carbolic acid, which from its oily nature had a strong 
tendency to float in considerable quantity on the surface of the fluid in 
the catdi-pita, thus causing a waste of the disinfectant, and occasion- 
ally impairing its efficiency. 

The addition is hoth simple and inexpensive, and its quantity too 
inaigniflcaut when compared with the bulk of the sewage to influence 
ite quality to any great extent. It is the simple addition of a little 
leommoQ salt to the lime with which the carbolic acid is blended. 

We find the daily allowance which is sufficient for all ordinary 

[utions costs about la. 3(/., and con.sists of 

d. 
35 lbs. of white lime . . say 44 

12 Ibg, of common salt . „ 1^ 

3 pts, of carbolic acid . , „ 9 
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These are tkorouglily mixed together in a Biiibible vessel 'with water ; 
this IB oonveyed in a cai'efiilly graduateil stream into the malu.Bowor 
at a point a short distance £1*001 its opening into the catfh-pit, and is 
so re^ilatod as to continue flowing for thp twenty-Ibur hours. 

The population of the district sewered ia about 4,n00, 

The sewering is divided into two sections, the older portion of the 
parish consisting of 3,GS7 yards of glazed piping from 9 to 18 inches 
in diameter, with an ordinnry deliveiy of 31i cubic feet, or 1,965 
gallons per minute. The newei- portion of the parish is sewered with 
2,.^33 yards of gluzed piping from 9 to 15 inches in diameter, with an 
ordinaiy delivery of 157 cabic feet or 981 pUlons per minute, without 
storm water. The average inclination is about I in 450. 

Our present chairman, Mr. Mark Pairant, is also fortunately our 
medical officer of health, thus enabling us to keep pace with the 
health requirements of the district in our »initarj work, and keep- 
ing us informed of many important details which would probably 
otherwise be never brought under our notice. We have an excellent 
surveyor, Mr. Samuel Churchward, appointed in rebruary 1874, and 
who has since tliat time been moet energetic in canning out the great 
work of sanitation. 

The health of the district haa been steadily impi'oving, and we 
have every reason to be satisfied with the present system as far as 
■we have canied it. 

Onr low-lying level prevente our filtering the sewage as effeota- 
ally as it might be done in a diSerent situation, and we have besitatsd 
at incurring the expense of another engine in the parish, which, if 
placed at our sewage works, would get us over all our difficulties in 
the way of raising the bulk of the sewage ia a higher level, and 
enable us to filter thoroughly the solid portion, as well as, if required, 
todistiibute the fluid whichcontains so many valuable fertilising salts 
in solution. We have already done much good work in our parish, 
and must for a time be content to rest from our labours and await 
the course of events and the further development of science, always 
bearing in mind that much wealth is being daily lost to our country 
from the want of knowing how to utilise those products which both 
nature and common sense teach us are the true and only aouroe of 
agricultural prosperity. 

William Robert Woodman, M.D., 
Ford Mouse (St. Thomas), Exf.Ur, 
Memler of l!i4 Local Board of 
Health of St. T^iomas. 

Mr. Chadwick, on the incidental question of disinfection, sidd that 
the subject bad been very carefully examined in Paris, Berlin, and 
other places, and the unanimous couclusion was that the cheapest, 
best, and most effectual way was the direct nppUcation of the sewage 
to the land, without any intervention whatever. At Croydon, as Dr. 
Carpenter could testify, it was effectual, provided it was done in a 
proper manner. There was a distinction not yet understood — that 
between fresh and putrid sewage. What was smelt in tovns was 
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^l^qBtrid sewage. Tbe direct iipplication of fresh sewage was the least 
I ttcpeneive aud most eliicient ny&letn, and the one tliat tdiould be 
adopted. 

Tn reply to the President, Dr. Woodmnn 8aid he himself uEed the 
scwan;e on hia fiu-m, paying by tender 15^. a year for it. 

The Fbesident s-iid it must be quite clear that, as a pi-DBtAble 
speculation, it did not pay tl)e parish of St. Thomas to utilise the 
sewage ; and it waa cuHou» that they should go to Carlisle for on 
example, when at Carlisle Mr. McDougall never did anything of the 
kind that Dr. Woodman had been speaking of. Mr. McDougnll 
never mode a profitable manure ; he was not aware that Mr. Mc- 
Dougall ever modu 11. by any portion of the solid matter. He sup- 
posed that there was no complaint at St. Thomas bccaiuw the sewage 
went into a very large body of water, itself impure from other sources. 
If they wanteii to get the greatest amount out of the sewage they 
must not disinfect the crude sewage at all. It was not in every town 
that they coald find land on wUicli to pump the sewage. Butat Don- 
carter and Leamington, from Cbristmus to Christmas, the crude sew- 
age was pumped on to the land, and it produced very good crops when 
the season permitted it. He would «iy advisedly to the Exeter 
authorities that it was the dnty of the Municipality to get rid of the 
sewage in the cheapeBt way ; but if it cost a rate in aid, it was the 
duty of the Municipality to do it, and pay without grumbling. A 
gentleman present had taken a poetical license when he said that the 
eewage of Glasgow could be pumped over the mountain tops. No 
local authority was justified in paying 30«. for a sovereign. 

Mr. BouLNOis said that of course there were two sides to every 
question, and the work« Just described had somewhat of a notoriety, 
not from their immense size, for they heard that they only professed 
to treat with the sewage of 4,500 persons, but from the fact that they 
were sometimes complained of as a nnisance. Persons who travelled 
on the South Devon Railway were often made painfully awai-e of 
their proximity to the spot where the refuse of St. Thomas was 
emptied out. The process adopted at St. Thomas wos similar to that 
of Taunton, but at the latter place they found it necessary to mix the 
carbolic add, iime, and salt together by machinery, and also to mix 
this compound with the sewage in a similar manner. At St. Thomas 
one old man was found to be i:<ufficient, and, he belioved he had also 
many other duties to perform. The effluent water from these works 
was allowed to enter a brook in the neighbourhood, and it was not 
quite so clean and free from impurities as would be considered to come 
up to the standard of the Eivei-s' Pollution Act. (A bottle of the eiSu- 
ent water was produced by the speaker, and looked very like thick ale.) 
Dr. Woodman's paper seemed to him to be almost on attack upon 
Exeter; and the introduction of the subject of tlie water-supply of St. 
Thomas, which surely could have nothing to do with the treatment of 
sewage, strengthened his suspicions, now, with reference to the water- 
supply. Tt was an absolute fact that at this present moment there 
were many persons who declined to take the magnificent supply 
offered them by the St. Thomas Local Board, but preferred to take the 
^ ^ Exeter water. He would not then tell them of the excellent quality i 
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■of the Eseter water — as that suhjwt was resei-vcd for discusdon ; bat 
lie mehed to <iiBcltiiiii entirely a. misrepreseDtation in the paper just 
read, to the effect that St. Thomas was not supplied with water by 
Exeter. It was supplied to many cummers who paid for it ; and, ha 
regretted to say, also to many customers who were so infinitely fond 
of it in preference to the St. Thomas supply that they stole it. Nor 
conld they wonder when they heard in the paper just read of wells 20 
feet deep, supplying 100,f>00 gallons per diem ; and that the wells 
were sunk in a gravelly soil, close to the fearfully polluteil River £xe, 
to which their attention had just been drawn. It would be observed 
that Dr. Woodman produced no analysis of the water so bountifully 
bestowed on the inhabitants of St. Thoinaa. He did not wish to deny 
that the whole of the sewage of Exeter did reach the river, but it 
must be remembered that within a. mile of Eseter the river became 
tidal. The Town Council had not been idle either. Four years ago, 
just after his appointment as their Surveyor, he presented them with 
a report on the sewerage que.stion, and laid a scheme before them for 
disposing of the sewage, by carrying it in pipes along the raised banks 
of the Ship Canal, and irrigating some 700 acres with it at will on 
both sidea. This plan was to cost 30,000i. Last year he presented 
them with another report, proposing to deal with the seu-age on some 
fields known as Duck's Marsh. A plan of this was hung in the 
Eshibition in connection with the Congress. The cost of this scheme 
would have been 13,000/, exclusive of land or compensation. Exeter, 
be believed, was quite willing to do that which was expedient when 
the right time came, but he regretted to be compelled to state that it 
would not be to the St. Thomas sewerage works that they would turn 
for a lesson. In many of these precipitation sewerage works the addi- 
tion of the precipitant or disinfectant was intermittent, and often 
only added when an inspection was expected. He should not be sur- 
prised if the St. Thomas works were no exception to this rule. His 
fluties as engineer often took him to the Ship Canal and along its 
hanka, and he was often stmck with the sights and smells of the 
stream into which the effluent flowed, some two or more miles below 
the works, where it joined another brook, and passing under the 
Canal, reached the tidal portion of the river, 

Mr. BonLEY asserted that the depth of the wells in St. Thomas 
■was 30 feet, not 20 feet. 

Mr. S1L1.AR demonstrated that at Aylesbury sewage was deodo- 
rised by the ABC process without its fertilising powers being de- 
stroyed. 

Mr. J. Daw observed that at Trew's Weir the water was im- 
pounded, and thrown back upon fifty acres of land. 

Dr. WooDMAS desired to revert to Mr. McDougall's operations at 
Carlisle. 

The PREaiDEST said that when Mr. McDougall's lease was out it 
was not renewed ; and now the iuhabitants, having an injunction 
filed against them, were devising means to get rid of the sewage with- 
out polluting the river Eden, In point of fact, Mr. McDougall 
worked his proce.'^s at Carlble to enable him to bring into notice bis 
carbolic add, and for no other beneficial purpose whatever. 
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Dr. WooOMAs, in his reply, said that in some places both banks of 
« Exe bnloQged to St. Thoniag, iind it« inliabitaats did not like to 
see the river polluted by the sewage of Eseter. The 'effluent' pro- 
duced by Mr. Boulnois was not drinking water; but the decanter of 
fluid on the President's table waa represented to be Exeter drinking 
■wiiter. His object was to prevent the pouring of sewage into the 
river by the Eseter people. 

The Prbsident added that the Public Health Act prohibited any- 
one from discharging crude sewage into the river. It only requii'ed 
some person to put the law in motion, and an injunction might be ob- 
tained to restrain this action by the towns on the Exe. 
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Sewer Gas Annihilation. 



The author of this paper has recently published a, pamphlet on 
the subject of the ventilation of sewers, in which he has described in 
detail the several methods which have been introduceil for the pur- 
pose of disposing of the noxious gases generated in sewers and 
drains. He will not therefore recapitulate these systems, but wilt 
content himself with a few observations on the ' open abaft ' venti- 
lation system, which has hitherto found most favour with sanitary 
engineers and others who have dealt with this al!-importiint quea- 

It is unnecessary to describe all the vaiioua foims of the ' open 
shaft ' system, as they are probably well known to most of the hearers 
of this paper ; and whether open gratings in the centres of the streets 
are employed, or shafts carried up the aides of buildings, or the gully- 
pits left untrapped, they are one and all modiQcations of the same 
principle, which i.s te allow the escape of the foul gases of a sewer 
into the neighbouring atmosphere. 

Now let us as sanitary exponents ask ourselves at once, is this a 
truly sanitary and wholesome measure ; to allow these oflenaive and 
perhaps pestilential gases, which are generated in our public sewers, 
to pass into the air we breathe, and thus to pollute and poison iti 

Is the principle a scientific one t Has any advancement been made 
over the old aystenis, when open ditches and brooks received the con- 
tents of the house-draina and of the sewers ; when, be it remembered, 
such biwiks and ditches had these advantages over our present well- 
constructed sewers : the surrounding earth deodorise*! and absorbed a 
portion of the sewage, and the whole length of the diteh being open, 
the foul gases that were generated did not conceati-ate at any one 
point, as at a ventilating shaft in the present system. And again, no 
doubt the banks of the brooks and ditches were fringed with > 
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loxurions prowtt of waterc.resBea or other aquntlc plants, which 
helped to destroy many of the offensive components of the nemago 
flowing past, and it was only when the sewage overpowered nature, and 
the senses of sight and smell were overcome, that our predecessors, in 
order to avoid thes? evils, covered over the ditches and brooks, &iid in 
some cases gave them paved inverts. FonI gases, however, of sewags 
decomposition were still mjridly formed, and the advocates of tfpvai 
ventiltition at once said : ' We find these gases are generated, how- 
ever well our sewers are eonstmcted, and however quickly their con- 
tents are made to flow, and wo further find that unless we allow those 
gases to puss out readily through openings into the surrounding 
atmosphere, that they pass through the house-drains, into the confined 
spaces of the dwelling-houses, and poison the inhabitants.' It is also 
contended that open ventilation introduces fresh air into the sewers, 
and that by so doing the foul gases are disseminated and destroyed, 
and are so diluted as to be rendered quite hiirmless. 

These arguments are perfectly true and consistent, and it is with- 
out doubt absolutely necessary that these dangerous and offensive 
gases should he kept out of the interior of our dwelling-houses. Bat 
the author goes even farther than this, and says that this impure 
gas should not only be kept out of our dwelling-houses, but that it 
should he kept out entirely from the air we breathe, and not be 
suffered to pollute the atmosphere of our crowded courts and narrow 
streets, nor be breathed in its concentrated form by persons unsus- 
pectingly passing by or standing over a ventilating grating or shaft. 

And with respect to the introduction of fresh air into the sewers, 
although the author docs not wish to absolutely condemn this practicei, 
he wishes to point out the scieatific fact that the action of the atmo- 
spheric air upon the oi^anic matter contained in the sewage, produces 
and feeds decomposition or putrefaction, and that if it were practic- 
able to make a sewer perfectly airtight, or in other words to hermeti- 
cally seal it, no decomposition could take place. 

In practice, however, this would be found to be impracticable, and 
sewers unprovided with any outlets or safety valves for the escape 
of the vapour or gas generated in them aro frequently found to be 
dangerous to the locality in which they are situated, and so it has 
come to pass that open sewer ventilation has Iwen introduced, and 
that up to the present time no better means for the disposal of the 
foul gases have been discovered. 

It is true that the charcoal tray or basket system was introduced 
some years ago. The author will not waste time by describing tins 
system, as it is so well known, but will content himself by observing 
that it has not found much favour with engineers ; for, irrespectii 
its firut cost, admirable as the system is, it is found in practice to be 
rather complicated, and the charcoal is apt to clog and heoomi 
operative after a short time by i-eason of the wet affecting it and the 
vibration of the traffic. It ia consequently necessary to give it a great 
deal of attention, and the first coat is not the only one involved. It 
was therefore with a view to discover some other simple, inexpensive, 
and certain method to deal with this vexed question of sewer ventila- 
tion tiiat the author gave the subject some conaidemhle attention, and 
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in tlia course of making aome investigRtions on the subject, he foand 
that in some of the old illnMnstructed sewera he inspected that there 
was a remarkiibla absence of smell or foul gas, although from tie 
conformation of the sewer the contrary might have been expected. 

On searcliing for the cause of this, the author noticed that the 
brickwork of which the sides and crown of the sewer were composed 
■was very defective, and that holes and o{jenings weTe thus caused 
through which the air in the sewer paased aad became absorbed in 
the surrounding and superincumbent soil. 

The outcome of these observations and itive6tig«tion.'< has been the 
invention bj the author of what he has designated the 'sewer gas 
anuihilator,' the principle of which is based on the weil-knowa feet 
that earth has u powerful action in deodorising ami rendering in- 
nocuous fiecal and other matters undergoing decomposition, and in 
absorbing the noxious gases and emanations from such matters. 

There are of course many modifications of this principle, but the 
author will pi-oceed to describe a few of the best methods, which he 
has patenteii. 

For a brick sewer where no sprinij or subsoil water is present, a 
pei-forated eaj-thenware s^ment is built at intervals in the crown of 
the sewer. In a pipe sewer a portion of the upper peripheiy is per- 
furnteii in a simUar manner. The^ perforations in eaob case are sur- 
i-diinded by broken stone*, then gnvel, and lastly dry earth, the whole 
lieing built up with sloping sides, and isolated if thought necessary 
frem the surrounding ground by either pinning the sides, or coating 
tliem with fine concrete or asphalte. 

Where any manhole or ventilating or lamp shafts already exist, 
they can be treated in the following manner, or, in their absence, 
shiifts can be specially built. These are covered with a perforated 
cover or hooil of various shapes, which are then surroujided bj broken 
stones, gravel, and earth as before, which are then placed in the form 
of an inverted cone and are isolated as in the previous cose. 

The diagrams accompanying this paper show the arrangements 
alluded to, which are extremely simple, very easily constinicted, and 
kept in working order by the most unskilful workman, the expense 
of their construction being almost nominal : and the author will now 
proceed to point out some of the advantages of the system which he 
advocate :— 

Sewer gas, or ' ftetid sewer organic vapour,' is frequently gone- 
I'ated in the sewera of the best and most modern construction, partly 
on account of temporary obstructions in the sewer, partly because 
of the so-called low and high watermark in a sewer, which allows 
an accumulation of slime, and is constantly manufacturing the gase-i 
of decomposition. 

Now these gases of decomposition have over and over again been 
proved to be highly poisonous and even' dangerous to human life, and 
although it is affirmed that, diluted with atmospheric air they become 
harmle.'is, the author does not recollect that such has ever been proved 
to be the case. On the contrary, it has been shown more than once 
that this sewer vajmur contains solid flakes or atoms of organic 
• matter floating about in it, and also contains germs of disease which 
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all the atmos]>heric air BurroundiDg our globe is powerless to destroy. 
Woe betide any imfortimate child or adult into whose body these 
germs are carried by the air wafted from an open sewer vetitil«tor, 
often the chosen favourite piny place for the children from the ad- 
jacent Board School, who eliould have been at nil eventa warned 
against the danger thus incurred, however little else of sanitary or 
practical knowl^ge they may have been taught. 

In the author's system none of this deadly poison is allowed t 
escape into tlie sir we breathe. It is on the contrary ' cabined, cribVied, 
confined ; ' it is absorbed into the earth and there rendered harinlet^ 
and safe by nature's own great laboratoiy, and the sewer which id » 
carefully buried out of our sight in the ground beneath us, ia really, 
Tiot nominally, separated and cut off from our daily life. 

The intermittent flow of the sewage constitutes the force whiph, 
slowly but firmly, forces the foul air through the apertures over the 
stones and gravel into the earth. 

Experiment and observations only can prove what area of earth is 
necessary in any sewer to ovei'come the gas, as this must vary in 
every town in England, and almost in eveiy street; but there is no 
difficulty and but little expense to be incurred in expanding this area 
to any reasonable and required limits, and should the earth forming 
the annihilator become overcharged and sodden with the gases it hna 
absorbed, it can easily be removed, sold es a valuable maoure at a large 
profit, and fi^eh earth substituted. In fact, this is an application of the 
principles of the dry earth system for the disposal of sewage to the 
water carriage system, which has hithei-to been found the most con- 
venient, clean and inexpensive : — wat«r to carry ofi^ the refuse of our 
housea, earth to dionfect the impure gases, and to prevent the air 
we breathe from being poisoned. 

Some hearers may argue that the earth composing an ' annihilator ' 
might be washed or find its way into the sewer hi»low, and thus 
cause an obstruction in it, besides injuring the good eflects of the 
' annihilator.' But this could easily he prevented were even such a 
contingency likely to occur, for in no case need the ' annihilator ' be 
placed at a less depth than 1 2 inches from the surface of the ground, 
and in ordinary soil the rain seldom reaches such a depth. Besides 
this, the annihilators would in nearly all cases be placed under road- 
ways or Btreeta, the surface of which, if even composed of macadam 
only, would efiectually prevent any washing taking place. 

In completely closing up a sewer in the manner suggested by the 
autiior, and in doing away with all open commnnication with the ex- 
ternal air, there is of course the risk to be run of unsealing the traps of 
the street gully gratings or of hou.'«-d rains, when the air contained 
in a sewer is put under an abnormal jircssure by reason of its^uid 
contents being suddenly loi-gely increased by a heavy rainfall or by an 
artificial flush of water. 

It is however a fact, that there are many cities and towns in 
England where no provwion whatever is made in the sewers for the 
escape of the air when under such pressure, and, so far as the author 
is aware, no evil results have followed in consequence. 

In the system which he ndrocates, be ia of opinion that the ordi- 
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nary rige of the level of the new&ge in a sewer, and consequent increase 
of pressure in the air therein, will certainly not besu&cient to unseal 
either an ordinory ' mairan'ti ' or ' syplion' trap, but that the effect will 
be simply to compress the air {which ix well known to be estremelj 
ehtstic) into a xmaller space, and to force it moi'e rapidly into ite 
' annihilator,' which acting like a sponge, will absorb iiiitl clenJise the 
air thus driven into it, the latter returning when the pressure is with- 
ilniwn, purified by ita contact with the earth. 

In the case of a heavy fall of Kiin extending over a short jjerioil of 
time, when the sewersand drains of a town are running full almost to 
burating point, the effect no doubt will bo to unseal all the traps of 
the gully gratinga and thus liberate the air. This result will not be 
conoenttated at any one point. It will bo scattered oil over the city, 
sml the sudden liberations, or almost explosions of the air through tha 
traps, will be intermittent and at varying times. In fact, it woidd be 
merelj^a transfer of outlet for theaii', which outlet n,t present is the grat- 
ing in thecentreof the streetor the shaft at the sideof the house ; in the 
autbor a eystem it is the gully grating at the side of the road. The 
effect would not be noticeable, and when the storm was over, the gully 
pits could be cleared of the detritus "with which most cf them would 
be filled by the sudden storm, the exceptional derangement of the 
tiystem would be rectified, and iilj 'would again be well |>erhnpa for 
many years. 

With regard to the houBC-drains, and the possibility uiider these 
exreptJonat pressures of the sewer gua being driven into the dwelling 
houst« through them, the author is of opinion that all house-drains 
should be pneumatically separated from the main sewers, so that 
under no cii'cumstancea whatever could tlio air from a public or main 
•ewer find its way into a dwelling houso. 

Of course, to effect this would be enormously costly to any com- 
munity. As the system in not now iu use, and in Cict, on the 
contrary, many of our houses are in direct untrapped communication 
with the sewers, the author is of opinion that his system is superior 
to the open shaft system, for the reasons he has given, and also &om 
the fact that, except in cosoii of heavy and unnatural rainfall, the pres- 
sure of air in the sewer would not be subject to the variations now 
effected in it by the external air lieing oflon blown, sometimes fiercely, 
duwn an open-air shaft, unsealing all the trape in the vicinity, and 
forcing the foul gases into the bouses. 

The author has not at present been able to give his system a full 
triul, but he has been able to give it a rough test, with very satisfac- 
tory results. A few years ago, acting under instructions fi^tm the 
Town Council of Exeter, be constructed aliout 1^ miles of stoneware 
socket-pipe sewers, in a district of Exeter known as St. Leonards. 
These di'ainnge works were constructed on the approved method of 
straight lengths with circular manholes at eveiy change of direction 
or gi-ndient. As open ventilation by means of grids in the centre of 
the roiids waa objected to, these manholes were each covered by a solid 
cast-iron plate, placed about 12 inches below the suifaceof the ground. 
After the draimij;^ works were completed and the contract finished, 
the roads throughout the district were reformed and reconstructed 
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under the direcliona of the author ; and it was then found neceassiy 
to raise these niRnlioleB, in oi\lci- to bring their fops to within a con- 
renient distance of the surface of the roadway. 

Previoiia to thU, many complaints had I'eoched the author of tlie 
bad aniella aritdng fi-om the gully gratinga in the neighbourhood of the 
new sewage workH, which, on investigation, were found to be correct, 
and they were temporarily rectified. 

When the munholes were raieed, the author ti'eatcd them in the 
following manner i he caused every other ladial brick in the npper 
course of the brickwork to be omitted, the pliite i-eplaced, nnd the 
ground made good ; the cost of this being less virtually, on account of 
the saving of bricks, cement, and labour, than it would have been hiid 
the brickwork been constructed solid as before. 

These manholes thus became rough and ready ' annihilatora' ; nnd, 
aa a proof of their beneficial results, no complainta of smells from tbo 
gully gratings in their vicinity have ever since been made — although 
the summer having been exceptionally dry they were frequently, and 
for long periods, perfectly fi-ee from water, and were consequently 
unsealed. 

This, therefore, has been as thorough a trial as could be niiide 
ander the circumstanceij, and has proved entirely satisfuctory. 

If, however, the author had had sufficient time at liis disposal to 
have carried out his Rystem in its entii«ty, he would liave been quite 
able to i-efute any objections that uoiUd be raised, snd ho would also 
have been able to lay before you some moi-e scientific and elnborftted 
evidence of the beneficial results that he confidently believes will follow 
the adoption of his system. 

H. Percy Boulsoib, M.Inst.C.E., 
Cify Stirreyor of Exeter. 

Mr. Chadwic'K said, as the writer of the piper asserted that, 
however well sewers were constructed, ga.ses would arise, he conid 
not have visited towns where that phenomenon did not take place. 
At Croydon, some of the drain-pipes were only connected with clay, 
which disappeared, and the nuisance occurred, but elsewhere in the 
town where the sewers had been pi-operly made, there had been no 
disease arising from this evil. At Carlisle, so well sewered by Mr. 
Kawlinson, there had been an escape of sewer gas, and fever; but 
this arose from the ill- construction of a section of the sewerage^ 
At Carlisle the fault was that the pntrid sewage and ga^es remained 
in a portion of the sewers for a year or mm-e. There ought to be no 
smell, and there would not be if there were self-cleansing house-drains, 
and if the sewerage were properly constructed. 

Mr. RoBiKs said that the difficulty in Mr. Boulnob's plan would 
be to get the air to pass through such solid substances. There mifi^t 
be furnaces at the end of some of the long sewers, in combination 
with Mr. Eassie's plan of cremation. 

The President could not encourage ISIr. Boulnois to continue hia 
experiment, lie would not himself adopt it, and could not advise 
others to do so. If there was a bad smell, it was because the draina 
were closed. It was of the utmost importance that the sewage gM( 
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should go into tiie opeu uir rather t!ian into the dwelling'liouEGiJ, It 
might be offensive if it came into the street, but it was infinitely 
better in tlie street than within the four walls of a dwelling. He 
could not regard Mr. Boulnoifi's plan with the slightest degree of 
Ratis&ftion. If we stopped the ventilation of a sewer, we should 
loon have the whole population down with typhoid. 

Mr. Square (Plymouth) believed it would be an odvantage if all 
the street gullies were nntrapped. 

Mr. B0ULN019, replying upon the discu^ou, said that as his plan 
was a novelty, ho enpected to meet with opposition just as the Pre- 
sident had met with opposition from the Institution of Engioeeis, 
when he first suggested small-sized sewers on the Memphis model. 
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Suggestions for the Cleansing of Sewers. 



water-oarriiige systom, with its many and great advantages, ex- 
( a eonununity employing it to Kerious dangers. These arise, in. 
most cases from preventable causes ; but as ^orance, apathy, and the 
scamping of work cannot bo completely eradicated from human beings, 
it behoves those who may suffer irom the consequences of these short- 
comings to take all possible precautious against them. If the sewage 
of a town coulil at once and completely be removed from the neigh- 
bourhood, and be taken to a point sufficiently distant, its inhabitant* 
might escape hnrmle-is, whatever might be the annoyance to its neigh- 
bours between thera and the sea : but this is not often the case. When 
Ih". Johnson threw the snails from his own garden into that of his next 
door neighbour, the relief was, probably, temporary only. They in- 
creased and multiplied in theii' new resting-place, and without doubt 
many of their offspring found their way back again to the garden of 
the great philosopher. So also, whilst we ai-e passmg our sewage 
on to the next pariah, enough of it lodges on the bottom of the bewei'S 
to produce by its putrefiiction the germs of those diseases which so often 
ravage our towns. We might say, indeed, of a particle of sewagp 
which we cast into a badly constructed sewer, ' Then goeth he, and 
taketh to him seven other spirits more wicked than himself, and re- 
turns to the house whence he set out, and the last state of that house 
llsworsa even than the first.' It was better off when it emptied its 
I V>cleanness into a cesspool. Sewage matters, when mixed with water, 
undergo rapid decomposition, and bning of a slimy, glutinous nature, 
adhere tenaciously even to the comparatively smootli surfaces of 
drain pipes, and much more so to the porous surfaces of bricks ; and 
when to this cause of uneleanliness in drains and sewers ls added the 
evils too common in every town, of 'main draht* which,/rom igno- 
rant comtrvctUm aa to the levels, do not ptr/om their offiet, oTirf do 
acoumtUaU peatilential re/ate ; aitd et/iers which have proper UveU, 
but from the v^nt 0/ proper supplier of leater do not act,' we can 
'ly be surprised that our noses are often offended when j 
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r gratings in the streets, ov, if we huve not broken the nnintor- 
rupted communieiition between our house drains and the atreetsewer, 
tliat our families are visited by tj^hoid and diphtheria. 

Too ofteJi ' each drain acts ' (as was stated in the First Report of 
the Comniiatdonera for Improving the Hodth of Towns, from which the 
above extracts are made) ' lite the neck of a. large retort, and serves 
to introduce into the houses the subtle gas which b-preada disease from 
the accumulation in the sewers.' The well-directed labours of Mr. 
Field, Mr. Giiflith, nnd others are effecting much to pravent this iu 
the houses of the wealthy, but without special Administrative Eurauge' 
ments no relief will be given to the classes who cannot afford to em- 
ploy a skilful engineer, and, indeed, cannot perceive the paramount 
importance of doing so. 

The expedients which can be adopted to remedy the evils arising 
from the adhesive nature of sewage mattera and from their ileposilion 
in flat drains, or arising from an iosufficient quantity of water, are 
fii'st to break up the slimy, glutinous condition of the sewage as soon 
as possible ; secondly, to absorb the gases which arise from the de- 
composition of the sewage, and which, by the increased pressure, ex- 
erted by them, force sewage gas into our streets and houses ; and 
thirdly, to flush the sewers copiously. 

The two first objects can be attained by introducing lime into the 
sewers at their summit levels. The gu^es which chi^y result from 
the decomposition of the organic mattera of the sewage are carbonic 
add and sulphuretted hydrogen, the first being evolved in by far the 
largest quantity. When lime is introduced into sewage-water, the 
carbonic acid is removed from solution, and can no longer add to the 
pressure of the air in the sewers. The sulphuretted hydrogen is also 
for the time rendered comparatively inoffensive, being converted into 
sulphide of calcium. At the same time the glutinous nature of the 
sewage is destroyed by the coagulation produced, and then, with » 
d^ree of flushing, proportional to the flatness of the seweis, all 
deposits can be readily removed. The sewage no longer act« as a 
cement to bind together the particles of detritus washed from the 

In the year 1872, I had theopiwrtunity of carrying out an ezp^- 
ment at Ealing, which I find described in an old paper of mine in the 
following words : — - 

' In lifu of introducing the precipitating vuUerial* at tfic out/ail, 
as hitherto practised, Oif.y ^^ ''*«'' introduced into tlte «ewer itself at a 
point nearly 1 ^ miles from the depositing tank, and near the head of the 
viBage . . . and t/ie experiment was attended with the happiest results. 
AH the slimy and sticky, black decomposing JUth which usuaSy fura 
Hie botUnn and sides of drains disappeared; the main sewer was perfectly 
freed frojn stinkinij sewer gases, no deposit of any sort was lefi behind, 
anil, owing to the thorough admixture oftJie chemicals toith the sewage, 
the deodoritation and precipitation were more perfect than when the 
jirecipitants were introduced at the outfall. As the main sewer alone 
was treated, and the braitch drains to the side streets and houses were 
comparatively unaffected, still, inasmuch as the great volume of the 
Siioer gases wot disposed qf, much benefit resulted. 
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The Surveyor of Ealing, Mr. Chailes Jones, viaited a, porUoQ of 
le eewers with my brother, Kad found the result!! above described -, 
nnd BO much impressed is Mr. Jones with the v^ue of the cleansing 
effect of the lime on the sewers, and of having the liming operation 
under his own eye, thut he has prepared a chauiber within the jiremises 
of the Local Board from whii;h the lime can be introduced at the head 
of the main sewer. 

It may be objected, perhaps, the the action of the lime would also 
be to set free the ammonia, and as this is a great currier of noxioua 
vapours, a counterbalancing evil to the advantages named might be 
reckonE^ ujKin ; but I submit that the quantity of ammoniacal Rolts 
existing in the sewage is too minute to allow iippreciable volumes to 
escape from the liquid, more especially as I would projjose to add the 
lime at the moment when the flushings take place, and so contrive the 
flushings, by means of the sewsge water itself, that they may lake 
place at short intervals of time. In so far as the solid organic matter 
b concerned, as long iib any free lime is mingled with it, putrefective 
decomposition does not go on, and when the lime becomes carbonated 
it loses the property of expelling ammonia from hquids. By the use 
of salts of iron with the lime the sulpbm'etted hydrogen may be per- 
manently, instead of temporarily, fixed, but the cost of the process is 
increased. Lime is reeommended on account of its small cost, bub 
many other predpitante will serve the purpose. These, then, are the 
means which I would suggest for deodorising the sewage, for reducing 
thotendency of the gases formed from it to escape into our streeto and 
houses, and to enable the deposit to be washed from the bottom and 
sides of the sewers with facility. 

For flushing purposes I would suggest the use of the beautiful 
invention of our colleague Mr. Rogers Field, which in exhibited by 
Messrs. Bowes Scott and Bead at the Exhibition now lieing held at the 
new Abattoirs in this city. The flushing tank of Mr. Field allows 
of the sewage itself being employed to work it, so that the process of 
washing out the sewers can be effected without material cost. It also 
admite of the use of power obtained from the falling water from 
the tank to discharge from a hopper the required doses of quick lime. 
Of course, when lime is applied at the summit levels of the diflerent 
branches of a sewerage system, precipitation at the outfall tanks may be 
dispensed with. 
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H. Y. D. Scott, Mnj.-Gen., C.B., F.B.8. 



Ik former days, when population was less dense, and towns depended 
upon wells and rain-water butte, befoi-e a regular water-supply had 
been introduced, cesspools and drains satisfied the re(|uiremonta of 
" inhabitante for the storage and removal of foul lii[iiids, as well oa 
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surface and subsoil water; but when once a. regular water-eupply 
introduoed watef-closet« and a generally iocretiaed conanmption of 
water iu a town, tliere arose an imperious demand for better aeweragQ 
or draiiuigB. 

EnginenrG who had scientifically planned and «>n!i<tnicted a water- 
supply eystem, with pipes carefully graduated to meet the wants of 
every street und hou^te, seem to have eshausteil all their science and 
energy in the effort to provide the wat«i', and when called upon to 
secure its removal, after it had been fouled by use in the town, tfaey 
could think of nothing; better than to let it Boak away into subiioil, 
or run downhill in old or new drains together \Fith the rain-water. 
When the need of sewerage was fiiist recognised, it was thouglit that 
Bettlemout in a tank before discharge into the neai-est natural water- 
course WHS all that was necessary, and accordingly the sewerage 
system waa contrived to bring everything — sewage, rainfall, and all — 
to some low-level tank outside tbe town, and as close !is jiossiblo to 
the natural watercourse. 

Science seems to have departed directly the water was let loose 
from its supply-pipes, and, although every engineer's pocket-book 
bristled with formuloe and tables showing the volume and velocity of 
water running through pi|)e8 of given diameter and gradient when. 
full or half-full, Ae.— in practice it was considered that cost was the 
only limiting consideration, and that the larger the pipe the better tlte 
sewer. 

Millions of money have been expended upon no better system than 
this hapbaKard one, and when our rivers became foul, and chemists 
began bo calculate the tlieoretical value of excreta per head of popula- 
tion, inventors crowded in to dlhcover short cuts for the recovery 
of the manurial matter which wa.s being thus unscieutifically cast 
away. 

SucoesB, however, is rarely reached by short cuts, or by acquies- 
cence in the neglect of natni'al laws, and most of these inventors have 
at last found their level after years of not very honest toil, seeing 
that tbey always vaunted their success in pui-ifyiug the sewage of & 
town of such and such a population without referring to the fact that, 
whenever rain fell upon the sewered area, a volume of foul liquid; 
ranging from double to ten times that which they professed to purify, 
was always suffered to escape by ' storm-water overflows ' without) 
treatment of any kind. 

The great Duke of Wellington, commenting on the want of prac- 
tice in the movement of largo bodies of troops within the reach of 
officers in bis latter days, is said to have remai'ked that if an army c€ 
60,000 men was assembled in Hyde Park, there were not two genetnU 
who could move it out again without getting the men mixed up with 
the London i-abble, which would desti-oy its efficiency as an army. 
And thb is exactly what o\u' civil engineers have done with regard to 
the water-supply of nearly every town in Europe and America, i.e. 
they have brought it scientifically into the town aud left it to find its 
own way out, mixed up with a variable quantity of rain-water, which 
destroys its value as sewage. 

Nor is this loss of value the only bad result of such a wont of 
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im, for in a eanitiuy point of view the lai^e Bewer must in dry 
;her {itenerally become a gaa-genemting resupool, instead of tbo 
aelf-cleansing cunduit ulwa.ys contended for liy Mr. Chiidn'iok, Mr. 
BawlinEon, and the other prime movers in the demand for t)ctter 
sewerage from the year 184'^ up to the preaeot time. 

These gi-emt men jrainted out the need of such Kelf-cleansingsewei's, 

the executive engineers thought that the niin-water of our hnmid 

late would cover any want of calculation and consideration which 

wiis incottv«nient to them to apply to their work, so they made 

erverj- sewer ns large aa they could, and trusted to Providence. 

At a meeting of the Society of Arts in the year 187C, I referred 
to this arreat of mentific treatment at the point when wuter i^sueti 
from the supply pipes, nod the idea was taken up and has been fully 
and satisfactorily woi'ked ont by Mr. Inaao Shone, a mining and civil 
engineer of Wrexham, who read a Paper at the Annual Congreaa 
of Uiis Institute at Leamington in 1878. I then i-omarked that 
probably, in future j-eara, that meeting would be a^pecially not«l for 
its iutrodiiotion of the sewerage sjstem of tbo future, and after two 
yeara' observation and enperionce of ita excellence, I agree with the 
following quotation from a letter lately received from Mr. J. J, Mechi 
,«£ Tiptree Hall, Esisejc, who says : ' Nothing can change my convic- 
"~ of the practical utility of Mr. Shone'a admirable and simple 
[ition, and I feel sure that, ultimately, it must be generally 

At the time of writing this paper I have no pecuniaiy interest 
whatever in Mr. Rhone's patents, and it would doubtless be more 
prudent for me Ui stand by, as so many other engineers are doing, to 
see whether the inventor will sink or swim by his own exertions to 
get a town to try hia vystem. That is really the point, as all who 
have studied the questiou admit, que ce n'eat gve le premier jxis qui 
eoiUe, and if one town or a part of it once experienced the sanitary 
and economical ndvuntages which the adoption of this system would 
swure to it, the revolution in sanitary engineering would be accom- 
jilished. But as a member of the Council of the Sanitaiy Institute of 
Great Britain, I-dettre to contribute my mite to the common stock of 
knowledge in aanitaiy matters which it is the mission of this institu- 
tion to collect and proclaim, 

The system in question has been before the world for two yeara, 
and has met only with praise from those who h.ivo studied it. Among 
that number not an objection has been made which could not be 
readily answered. I will not weary the meeting by enteiing into 
details which are to be founrl in numerous ciiTularH and pamphlets 
supplied by Mr. Shone, but should like to state that 1 am fully satis- 
fied with tho trial which lias lieeii made at my farm during the last 
year and a hiilf, not, l)e it understood, for any purpose or advantage 
of mine in iiTJgating the laud, but simply a.* an exhibition to nume- 
rous visitow of the inventor's method of lifting liquid from a low to a 
high level by the power of a steam engine, or water power, at long 
distances from the point at wliich the lift is I'eqtiii'od. 

Now every engineer who has ever planned the seVerage of a town 
must recognise the advantage accruing from the facihty of giving good 
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fallB to the collecting sewers towards certniu inan-bolea under the 
Btreets, wheroiii, by a simple automatic appttrattiB, their contents can 
be made to mount with unerring certainty Rome 10, 20, 50, or 100 
feet, and then begin tbeir gravitating course townrd^ the outf&ll, or 
be pushed on by the siime power nlong a level or rising main in any 
required direction. 

Formerly such a plan woold have required a regular pump and 
motor with attendance on the Rpot, the expense and inconvenience of 
which led the engineer to make Buch lifting-Rttitions only on a large 
scale, and as quite exceptional aids to gravity. 

He wTis thus tempted to be content with flatter gradients than it 
■was desirable or safe to adopt, but as there is no i-eason why Shone 
ejectors cannot be placed out of Right undei' any street or square 
without interference with traffic, and actuated by power generated by 
steam or water at any convenient place several miles distant, if neces- 
sary, from the several ejectors, the engineer is now free to choose the 
most favourable localities towards which, na centres, he can give an 
ai'tificiat fall for the collecting sewers of each district where a natural 
fall is not available. Flans and estimates have been prepared for tihe 
sewerage of several towns on tliis system, which show very consider- 
able economy as compared with the unscientific system of the past. So 
there is no objection on that score to detract from the weight of the 
aanitaiy ai'gument for its universal adoption, and 1 have no doubt 
that an absolute revenue will be gained by the delivery of sewage 
proper to the land in a more marketable condition than it has yet 
been offered to the farmer. 

' Passing from the pneumatic ejectorftlwve referred to, I will intro- 
duce to yoiu- notice another vaJuable improvement combining the 
most perfect sewei' gas-trap with automatic flushing for house-draJn 
or public sewer, which we owe to the same inventor, who, recognising 
its analogy with his pueumatic ejector, has called it the hydraulic 
ejector. 

Both the pneumatic and the hydraulic ejectors are intermittent in 
action, collecUng and storing for a few seconds, or a longer period of 
time, whatever sewage is led into them, and ejecting their contents 
automaticallj-, and with jierfect certainty, the moment they become 
fall. 

The only limit of height to which the pneumatic ejector can pro- 
ject its contents is the air-pressure, which it is economical to apply; 
but the ht/draviic ejector, as its name implies, is limited by tbe total 
fall or head of sewage, and of course it is not pretended that it will 
do jpore than discharge in one gush what would, if it had been dean 
water, have flowed down a pipe which had the same fall distributed 
evenly over its whole length, 

'■ With dirty water or sewage, however, the advantage of storing 
up and discharging in gushes by syphon action has long been recog- 
nised and applied by Mr, Rogers Field, C.E., in liis well-known flu^ 
tanks. In circulars describing the original flush-tank of this inventor, 
ita two defects were very candidly intimated by the recommendations 
(1) to throw a jug of water in suddenly to start the syphon action, if 
the tank at any time failed to diachai^ iteelf aiitomatii'uliy ; and (2) 
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■■16 remove the cover and clean out sediment from the tank occasioa- 
aUy. 

Now, servnnta and others are not always very attentive to the 
dii'Bctions of those interested in the regular working of any contriv- 
ance ; and I think Mr. Shone has taken the very simplei<t and most 
practical means for dispensing with the ne<'easity for issuing any 
directions for insuring the perfect working of his hydraulic ejector 
hy pivoting over it a. tnmbling-box or hasin, which, when filled by a 
amall pipe — Hay from a sink or any other convenient Bource^will 
automatically topple over and right itself. It in thus evident that 
when the tank him been filled by the other discharges of the house or 
the sewers led into it, the nert succeeding overturn of the basin must 
inevitably start the syphon action, which will empty the tank as 
effechially as Mr. Rogers Field's jug of water poured in by hand. 

The second pi-ecaution suggested by Mr. Hogera Field haa been 
obviated in an eqoally simple manner by starting the syphon from 
the very Inttom of the btnk which shelves down to that point ; so that 
any sediment accumulating there is subjected to the full force of the 
discharge, and must go out in front of the lighter contents of the 
tank. 

Mr. J. C. Edwards, of Buabon, manuiacturcs these ejectora in the 
simplest possible manner, hy making a fire-clay bottom and cover to 
fit one of the ordinary 2' sanitary pipes, set verticailly to form the 
body of the tank, the syphon being composed of ordinary 4'' sanitary 
pipes, cemented tt^ether as usual. I shoiJd here mention that Mr. 
Rogers Field has introduced a very ingenious improvement upon his 
old form of tank, to which alone I have alluded above. This is called 
the annular syphon, and doubtless works well with clean water or 
»crfe7ied sewage in tanks of large dimensions ; but, owing to the 
<mbic space occupied by this annular syphon, which must necessarily 
be deducted from the total internal measurement of the tank, as ren- 
dered non-effective for flushing purpo.iea, it cannot, I think, be eo 
economically applied on a small scale ; and it is highly probable that 
the rags and miscellaneous articles always found in ujwcreewwi sewage 
would lodge on the sharp edges presented to the outflow of the sewage, 

Imn if the annular space were as favourable for that purpose as the 
dmple pipe usually employed. ' 
r Alfred E. Jones. 

On 1 
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rOn the Self- providing Sanitary Capabilities of Isolated 
Middle-Class Dwellings. 



Dwellings possessing the qualifications of being healthy and com- 
fortable, combining sound sanitary arrangements and construction 
with suitable and appropriate design, are what every one professes to 
ilue upon. To attain these desirabilities it is essea- 
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tool that the house should be proporly ftrranged, drained and ven- 
tUat«d, and provided with a suiEcient supply of pure water ; and 
the main object of this paper is to show brieHy aud concisely to what 
extent this is capable of being carried nub in comparatively iscdated 
cases, whereby the house is njade self-sustaining or providing, relying 
on no exterior influences, but containing in itself nn abundant tuid 
sufficient means for it^ own water supply and sewage disposal. In 
coses where premises ase in an urban district and the house drains 
empty into the public sewer, wliilst a constant and never failing 
supply of water is derived from the Company's mains, the questions 
ret^pecting these two importimt items become comparatively ca^ of 
solution. The dwellings that I refer to are bouses which do not 
possess these advantages — houses and premises in out-lying districts, 
houses of about 351. to 40/. yearly rentit!, with perhaps a bifle more 
than half an acre of land attached, numbers of which are scattered 
about in villages and at short distances from the outskirts of tcwns. 
These are the places frequently to be met with where visitoni 
Boraetimes resort to for change of air and the benefit of their health, 
under the impression tliat the atmosphei-e being normally pure the 
air of the country house is free from pollution. At the same time, could 
■they only be aware of the general luisanitary condition of the house 
and it« snrroundings, they would fly the place. They never trouble 
themselves concerning the arrangements and state of the W.C, the 
domestic offices, the cisterns and tanks from which the water for 
dietetic and household purposes is continually being drawn, the con^ 
dition of the well and the ground adjacent to the dwelling. On the 
assumption in the present instance that the arrangements of the 
house in question have been duly considered ns regards convenience 
and design, wc will proceed to discuss the important questions of 
ventilation, water supply, drainage and sewage disposal, which devolve 
directly upon the sanitary engineer, 

1st. Feniilation.- — Proper ventilation is one of the most im- 
portant requirements for the maintenance of public health, being the 
agent for the thorough distribution and circulation of fresh air, that 
element which everybody prizes so highly and which is so essential to 
existence. According to Dr. Angus Smith, a fairly attainable standard 
of pure air may be taken to contain of nitrogen Tif'OO, of oxygen 
20'96, and of carbonic acid "04 per cent. Air with a loss of only ■21 of 
oxygen, and the substitution of a similar amount of carbonic acid 
becomes perceptibly deteriorated, so that the result when it is vitiated 
to the extent of 1 per cent, must necessarily be considerably worse. 
It is calculated that in 12 hours an individual body would vitiate 
900 cubic feet of normally pure air to the extent of 1 per cent. ; 
and it is therefore of the utmost importance that the whole of the 
rooms contained in the house from the cellar to the attic, more 
especially the bedrooms, where we remain for eight or tea hours at a 
time, should be properly ventilated and provided with suitable means 
for the vitiated air to escape. Assuming that the sleeping apartment 
is 10ft. X 10ft. and 9ft. high = 900 cubic feet (not an uncommon 
sire), and occupied by a man and his wife, they would in only ax 
hours vitiate 900 cubic feet of fresh air. If any one from the open 
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iiir enter sneh a bedroom wben tlie o<n;upants hnve just vacated it after 
a cdafinement of eight hours, tho almost sipkening clmnurter of the 
iittnofpphere will at oucb iuaIcc itself apiiarent. Bat what can be ex- 
pected 1 The door lia« been abut, the window closed, tbe unnsed lire- 
plfloe is probably Btuffed up, ami there ia no ventilatof. Carbonic acid 
gns, though naturally hoiivy, immediately itis generated in a heated 
state rifies towards the ceiliug, and it will invaiiably be found that 
the atmosphere of a room is sevenil degrees warmer and infinitely 
more disagreeable at the ceiling level than at the floor level. A 
simple and efficient mode of ventilation ia to admit the fresh air by 
means of a grating or air brick, built in tbe external wall at the level 
of the floor of the room, with an opening ironi this to tbe back of the 
skirting or dado, either terminating at it« top or canied up by means 
of a vertical pipe of 4in. or Sin. diameter to a height of four or five 
feet above the floor and covoi^e-l with a gi-ating of wire gauze. These 
tubea, commonly known uaTobin tubes, can be fixed by theside of the 
window and conceoled by the curtains. Provision should be made for 
the formation of an air idiaft or flue in all cliimney stacks, to serve 
tbe sole purpose of ventilation, commencing in the busement, carried 
up through the different floors, and terminating with the flues of the 
chimneys in one stack. Communicating witli tliis llue and in the 
ceiling of the rooms ventilators shonld be inserted. The volume of 
warm polluted air at the top of the rooms being extracted by these 
veutiiators, will carry with it all noxious gasex and exLaladcinn, and 
fresh air will simultaneously be drawn in through the lower aper- 
ture to supply the loss of the diapkced vitiated atmosphere. The aii- 
of the Apartment being preserved fit for I'eapiration by these menos, 
no nuisance ia experienced from dirt and smoke, which is so often 
attendant on the introduction of valves into chimneys ; and I have 
never found In the winter time (whether with a fire burning in the 
room or not) that tbe temperature has been unduly affected by the in- 
coming cold fresh air. The closets should be against an external wall 
iind entered through lobbies, both being thoroughly and permanently 
ventilated by the windows. The foregoingis a simple, inexpensive, and 
efljcient method of ventilation without draughts, possessing no com- 
piioated contrivances : and it should always be borne in mind that 
any ventilation dependent upon artificial and mechanical means for 
its MCtion cannot be reliable owing to tbe possibility of its getting out 
of order, 

b 2nrf. Waltr Supply. — The manifold uses ofwater are so universftUy 
[i known and appreciated that it is almost unnecessary to speak of the in- 
cnlculablebeDefltitistomankind. Thequestion now under considera- 
tion ia the best source from which to derive a sufficient supply. Mr. 
Bailey Denton, in hia a<lmirable work on Sanitary Engineering, says t'l 
hold the opinion that in fact there exists no more certain soiu-ce of a 
|)ure and sufficient supply than that of properly collected and properly 
filtered rain water which is, witli care, to Iw secured by all persons 
alike. There is no cleaner surfaee from which to collect rain than 
that of roofs formed of slates and the harder description of tile* if 
taken to prevent the growth of vegetation, the collection of 
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decaying ledres, and the deposit of the excrement of birds.' Moat 
honsefl h&ve a wing at the back usually containing' a scullery, &c^ 
with Email bedroom over, and the roof of this portion is nearly 
always a little lower than that of the maiu building. On the walk 
of this part, which should be cwnstmcteil of strength, should be fixed 
two galvanised iron cisterns capable of holding 500 gallons each, and 
immediately adjoining these, and connected with them by means of 
»top cocka, a smaller one should be placed so as to form a catch-pit into 
which the whole of the water collected from the roof should be led. 
In this catch-pit should be placed eome coarse sand and fine gravel 
through which the water would hiive to pass previous to entering 
the two cisterns. This would clear it from any suspended impurities 
it might have collected from the roof or air in the shape of dirt, soot, 
decayed leaves, or excreta of birds. Suitable overflow pipes should be 
fixed to each of the cisterns, which could bo easily and separately 
emptied for cleaning bv means of the stop cocks and two draw-off taps, 
the whole being covered with the wing roof and properly ventilated. 
The advantages of this arrangement for storage at once make them- 
selves apparent. By adopting this method the expense of conducting 
the water by means of pipes from the roof to an underground tank 
is avoided, as well aa a pump and tie attendant labour of pumping it 
up again. The utility also which it posaessai, on account of the preesura 
derived from its elevation, rendera it important in case of fire, Th« 
cost of 0. perfectly watertight underground tank to hold 1,000 galloDi 
properly constructed with brickwork or concrete, and rendered in 
cement, with a suitable catch-pit and the necessary inlet and overflow 
drains, would be £11 10s, and the cost of the cisterns nbove 
mentioned would be about 30». more, whilst the superior ventilation 
and access of the latter, in iiddition to the increased facilities for 
cleaning strongly recommend it. and the slight additional cost is 
more than counterbalanced through the saving effected by dispeuaing 
with the conductor pipes and pumps, Assuming the area of tbs 
house to be 1,000 square feet, and the mean annual rainfall to be 35 
inches (and during the recent dull, wet, and cloudy sea.'Mns this amount 
is somewhat under rather than over the mark), the mean daily yield 
of water derived from the rainfall descending on such a surface (as 
calculated by Mr. H. Sowerby Wallis), after allowing 15 per cent, for 
evaporation, would be ii-i gallons. The quantity of water used by 
persons in rural districts, aa estimated by Mr. Bailey Denton, does not 
amount to four gallons per head per diem for drinking, cooking, personal 
ablutions, washing the cooking utensils and the clothes we wear; 
whilst the additional supply for household purposes, if the rules of 
cleanliness are duly observed, including that used in \V.C's., washing 
floore, &c., does not bring the toUil amount up to eight gallons per he«d, 
and my own experience for the last four years (with rain-water supply) 
is that seven-and-a-half gallons per head per diem, where five persons 
occupy a dwelling, is an abundant supply for a house of a similar 
description to the one now imder consideration. Soft water is, in 
every respect much superior to hard for cooking and household pur- 
poses, and when properly filtered is equally pure and wholesome, and 
in many instances mora so, than that suppliol from wells or l>y Wftt^ 
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f;o!n]iiLnies. From the foregoing calculations it wiil be Been that an 
ample eupply of water would be provided by means of the rainfall 
for the use of five persons. The water used for dietetic pmposea 
filioitld be drawn from a self-supplying oxydising filter supplied from 
the cisterns. The advantage of this filter is that it is self-eupplying, 
whereas if the water had to be carried in many cases. It would 
probably not be attended to and the water would not be filtered at all. 
The water for household purposes should Iw drawn direct from the 
cisterns by means of a tup, wliilst that used for the W.C's should be 
supplied through water waste preventing cisterns. 

Snf. Drainage, i-e. — Having thus aiTanged for the ventilation 
and water supply, we must now proceed to consider the closet ar- 
rangemenls, together with the drains and sewage disposal of our 
house. Commencing with the closets, long experienee proves that 
those for water are undoubtedly the beet. Two of them should be 
fised, each on different floors, one directly under the other. The de- 
scription of apparatus that I should decidedly give the pref^ence to 
would be the trHpIess ones, several good specimens of which are now 
in tlie market, thongb, by the way, is it not rather paradojtical for 
certain makers to advertise traptesa closets having Irap/ied overflows t 
Tiie overflow from the pan should be carried tJiruugh the wall to 
empty on a grating outside, instaad of being ti-apped into the soil 
pijie, although, by using the water-waste preventing cisterns, overflows 
are almoEt unnecessary. The old pan closets, with their iron con- 
tainers, are highly objectionable, and always to he avoided ; and even 
closets having a hinged valve at the bottom of the earthenware pan 
are far fi-om reliable. I have foimd from experience, that in one or 
two instances this valve closet is liable to frequent stoppage (though 
this might in a great measure be obviated by a larger passage-way 
through a lower trap) ; in fact, they barely let clean water away fast 
enough ; and if the user should happen to let the handle go down by 
iteelf, the valve not only catches and throws up a portion of the water 
in the trap, but hits back the incoming flush in a manner that is any- 
thing but pleasant, whilst the slightest obstruction between the valve 
and the pan lets out the adcr flush. It is a well-known fact that the 
■water seal of a trap Is useless when there is any great pressure of 
sewer gas, which generally miuiages to force its way through ; whereas 
the solid seal of the plug in the trapless apparatus eflectually pre- 
vents the [ja^sage of any noxious effluvia, and the flush of water is 
considerably more powei-fiil and direct when there is no tortuous 
passage through ti-aps. The contents of the closet should pass 
through a suitable bend, having a good fall, direct into a i" gal- 
vanised iron soil ]»ipe, which should be fixed outside the external 
wall, and continued up as a ventilator, with perfectly air-tight joints, 
and terminate above the eaves of the roof with an open conical cover- 
ing. Excreta appears to have a natural affection for lead, and adheres 
to it with wonderful tenacity. I have seen i" soil pipes of lead which, 
when new, were as clean and smooth aa Uie interior of a telescope, 
and fixed vertically, fairly choked and stopped up in two years, 
^ jvhereas some pipes of galvanised iron, under similar conditions, were 
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not nearly >iO foul. The soil pipe ahoald be coimeotied direct with the I 
drain by means of rm eiviy bend, so as to form one eontiutious floe from J 
the cesspool to the roof of the house. This fluo serving; the double pur- 
po^w of ventilating the casspool and draining the W.C.'s, no disconDec- 
tion or break whatever shoald be formed, neither should there be any 
trap £xcd at the foot of the soil pipe, this latter frequently causing 
greater evilx than those it professes to cure. By this arrangement i 
traps are entirely dispensed with, the trapless W.C, an previously 1 
stated, effectually preventing the enti-ance of any sewer gas. This I 
drain should be formed of 4:' glazed .stoneware pipes of best quality, I 
perfectly shaped and glazed, put together with a luting of clay, and r 
securelyjointed into the sockets with cement; it shoiUdalsobe bedded I 
in and covered over with concrete, and made absolutely watertight, 1 
bcang bid to a fall of one in fifty, in a straight line from the cesspool I 
to the foot of the soil pipe, at which point access could be obtuncd f 
from a lidded or inspecdon pipe, thus greatly Militating cleaning the,] 
drain in case of a stoppage. Adjacent to the soil pipe, and in a. suit- I 
able position, should be fi9:ed one of Field's self-acting flush tanks, over J 
the grating of which should empty the wastes from the sink and the 1 
overflows from the cisterns and W.C. pans, their ends being provided 1 
with light hinged brass flaps, thiia entirely preventing the entrance of I 
any noxious gases that might [Tossibly arise. The tank, being provided I 
with a proper ventilating pipe, should have its outlet connected into I 
the sewer. The important advantages derived from the intermittent' j 
disohai'ge of Mr. Field's admirable invention for flushing drains, and 1 
preventing them getting choked or silted up, are so well known and' I 
appreciated to need no comment at my hands. The cesspool being I 
constructed to hold 2,000 gallons, and made absolutely watertight, T 
should be placed as far as possible away from the house, and should. J 
also bo a double one, having an iron gmting or drainer fixed i 
division wall, so that the solid matter would be retained in the first J 
compartment. Tliis could be taken out once a year, and after being_ 
mixed with ashee, utilised for manuring the kitchen garden 
would form a particularly excellent dressing for stiff clayey soils, whilst-^ 
the contents of the second com(iartment, which would be of a com- 
paratively liquid nature, could be drawn up through a liquid manure- J 
pump, and used over the ground for the trees and vegetables, 4c., as. I 
required. The cesspool should be fenced round, and both compart- J 
ments ventilated by means of open gratings in the stone covers, at J 
their respective tops, through double trays of charcoal, as well aa an J 
air pipe connecting the two, and the soiJ dinin already referred to.] 
Isolated as the dwelling is fj-om any system of sewers, and taking aU4 
things into consideration respecting the house and its surrounding J 
ground, the utilisation of the sewage, in conjunction with the contoitS'il 
of the ash-pit, is undoubtedly in alt respecta the moat advantt^eooB.J 
method of disposal. It may probably be noticed that in this paper j| 
there is no mention made of surface water. Rain falling othei-wise tAan J 
on the roof would be caught and retained by the ground, itbeingfl 
noticeable that countiy houses seldom having imy paving or othcv I 
impermeable surfaces around them, but generally gross or garden I 
ground instead, require no provision for carrying off the surface water, .f 
which is absorbed by the natuial soil. Eefcrring once i 
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subject of ventilation, the reception rooms and offices of well-planned 
houses can generally be efficiently ventilated by a judicious aniuige- 
ment of tbe doors and windows. But the thonght of an open door or 
window in the bedroom appears to cause such an universal shudder, 
that it would be beneficial to have this apartment ventilated by the 
means previously proposed, more especially if we take into considera- 
tion the length of time it ia occupied. It is desirable, under some 
circnmFrtances in the winter time, to have the incomiog current of 
fresh air warmed previous to entering tiie apartment ; this can be 
done with heated pipes, though the admirable stove, invented by 
Captain Gallon, and which bears his name, efiectually accomplishes 
this. Ventilation is, howevor, an elastic subject, and must'of neces- 
sity be governed in a great measure by its surrounding conditions. 

In concluding this paper, a word respecting the present rage for 
patent sonitnry appliances may not be out of place. This seems ever 
increasing, and the competition ia now remarkably keen Iwtween the 
numerous manuKicturera, some of whom pirato and adopt each other's 
id^ and inventions in the most serene manner ; and it is surprising 
to see the trivial, and in some instances almost silly, things for whicli 
liatentfl are taken out. True, there are some really good and useful 
inventions in the market, but the majority consist of imitations and 
slightly altei-ed adaptations, some utterly worthless. The public are 
induced to purchase through the puff and plausible, but apocryphal, 
Btatemonts contained in many of the circulars and advertisements of 
these contrivances for house sanitation, so-called sanitary appliances, 
frequently unsightly, and seldom attaining their professed ends. A 
good and useful invention is sure to have a host of imitators, who alter 
and modify (and sometimes do actually improve upon it), so that 
although tlie principle remains the same, the component parts differ 
so greatly that it is hardly recognisable, and the result is so and so's t'rit- 
proved regiftere'l. It is impossible, however, in sanitation to lay 
down a hard and &st law that applies to all places alike, ciivium- 
stances so alter cases, that what would be considered most suitable 
and proper arrangements for one dwelling might be ill-udapted for 
unother. The diffei'ent points must be carefully considered, and their 
advantages determined and utilised by the engineer, according to their 
suitability to meet the requirements for the maintenance of health. 
Geoege Arthue Foster. 

Mr. S. JoN'ES (Sheriff of Exeter) eulogised the distinguished ser- 
vices of Mr. Eawlinson, and proposed a vote of thanks to him for his 
presidency over the Section. 

Mr. BoDLEv seconded the motion, and it was carried by 
acclamation. 

The Pkesidest i-eturned thanks. It had given him great pleasure 
to visit Exeter, in which he should take some interest, for his mothw 
was a Devonshire woman, married from Exetor. 

The Seiperaye of Memphis {lUmCrated). 
This pn|>er, which waa read in the Engineering Section by Mr. 
Kogers Field, B.A., C.E., wilt be found at page 291, et »eq. 
The proceedings of the Section then closed. 
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Dr. Richardson then read his lecture on ' Woman as a S 
Beformer' (see pages 183 to 202), nnd was irequently applanded. 

On the conclusion of the lecture, a vote of thanks was proposed 
i.iy the Bishop of Exktee. He had listened to the lecture with great 
Httention, and Le trusted that it would I'eceive the consideration it de- 
served. It struck him that women were particulai-ly fitted to take 
part in what the lecturer had called upon them to perform, for they _ 
Lad eyes, iu nine eases out of ten, where men hud n 
nine cases out of ten where men had not. Women, na they knew, I 
were often led at once to a point at which a man only arrived aft«r J 
careful investigation. Waa it not the plague of a man's life that I 
woman not only claimed to be right, but very o^n was right 1 They I 
ilid not know how it happened, but it was a most provoking Cict. [ 
He took it that the lecturer did not mean that before they com- 
menced anything in the direction indicated they should study all he J 
laid down, but that they should make use of, and cultivate, the know- 
ledge they possessed. 

Professor De Chauhont seconded the motion, which was carried | 
by acclamation. 

A vote of tbaaka to the Mayor concluded the proceedings. 



LECTURE TO THE CONGRESS. 




Woman as a Sanitary Reformer. 

Two of the wiseiit of men, Jind by necessity, therefore, both of 
them Samtanans, Solomon and Xenophoo, hnve laid down rules bcnv- 
ing on the duties of women who rejoice in being called wives as well ub 
women. ' A good wife,' Kays Solomon, ' worketi willingly with her 
hiLodH.' ' She is like the merchants' ehipM, ahe bringetb food from afar,' 
She is an early riser, and sees that everyone has an early breakfast. 
' She liseth while it ia yet night, and giveth meat to her house- 
hold and a portion to her maidens.' By exercise she strengthens her 
hmbs. ' She layeth her hanila to the Bpindla and her hands hold the 
ilistatf.' She knows that where there is jioverty there can be neither 
health nor happiness. 'She stretcheth out her hands to the poor; 
f^ea, she reiichetb forth her hand to the needy.' She provides against 
Wthe eold. * She ia not afmd of the eiiow for her household ; for all 
rlier household are clothed in scai'Iet.' In clothing herself she com- 
If Unes artistic taste with usefulness as every woman ia bound to do. 
'.She maketh herself coverings of tapestry ; her clothing is silk and 
I purple.' ' She muketh also fine linen and selieth it.' ' Strength and 
fltoiiour ai-e her clothing.' She combines common senGs with gentle- 
' She openeth her mou^ with wisdom ; and in her tongue is 
■ Uie law of kindness.' She is watchful and busy. 'She looketh well 
Lto the ways of her household and eateth not the bread of idlene.ss.' 

And these, says this wise Sanitaiian, are her rewards : ' 8he sltall 

n time to come.' ' The heart of her husband doth safely trust 

liftber.' And, tight of perfected human happiness! 'Her children 

BO up and call her blessed.' 

The second of the wii^e Sanitarians, Xenophon, tolls his story of tlie 

^good wife in somewhat different terms and manner, and indeed witli 

ft.difference also of detail. He, ti'eating of the hottsehold and of the 

•fiponomica of it, invents a dialogue. He makes Socrates and Critobu- 

T'ltw hold a iliscussion which comes to this general understanding : that 

I theordering of a household is the name of a Science, and that the 

I ^ence becomes the order and the increase of the house. Afterwards, 

ntobulus aska of the Master why some so use and apply husbau- 
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diy that they have by it plenty and all the good things that ihej ueed, 
inclading health and all blessuigs ; while others so order themselves 
that eveiy good thing avails them nothing at all. 'These two things," 
says Critobulua, 'would I like to have esplainej by you, to the intent 
that I may do that which ia good and eschew that which ia harmful. 
Thereupon, Socrates, the MiLster, recounts to his pupil that he o 
held a communication with a man who indeed might be called a 
good and honest man. He had already seen and studied the works of 
good carpenters, good joiners, good painters, good sculptoi'S, and had 
Been how they attained to excellence ; and so he desired to find out 
how they who had repute for goodness and houoiu- attained their 
excellency. He looked for such an one first amongst those who were 
handsome, but it would not doj for he found that many who had 
goodly bodies and fair visages had ungracions souls. Then he he- 
thought him to look for a man who by general sentiment ' 
reckoned upon as good, and at lost he found Ischomachua who wa-s 
generally, both of man and of woman, of citizen and of stianger, called 
' the good.' 

Socrates is made to discover Ischomochus sitting in the porch of 
a temple, and, discussing with him many subjects, asks liim how it ia 
he is called a good and honest man. At this Ischomachus langlis. 
'Why,' he replies, 'I am called good when you and others speak of 
me I cannot say. I only know that when I am reijuii'ed to pay money 
for taxEs, priests or subsidies, they call me Ischomachus; and indeed, 
Socrates, I do not always bide in my house, for my wife can ordei* 
well enough whatever is wanted there.' 'And did j'ou yourself bring 
your wife to this perfection,' aaks Socrates, 'or did her father and 
mother teach herT ' As she was but fifteen when I married her,' 
returns lachomHchu!), ' Rhe had seen very little, heard very little^ and 
spoken very little of the world ; and therefore,' — he continues some 
way further on — 'I questioned and then instructed her.' 

It is very doubtful wliether, in these days of supreme wisdom 
the first principles of Ischomachus, as he taught them to his beloved, 
would be at all permitted. I dare not certainly set them forth on 
own account, although they l>ear directly upon the subject of my 
lecture. I recoi-d them, consequently, as I find them, leaving their 
author. Master Xenophon, who though dead yet speaketh, to assume 
the responsibihty of so Qagrant a series of propositions as wiU follow. 

' Methinks, then,' says Ischomachus, ' that for the welfhre of 
every household there are things that must be done abroad, and things 
that must be done within the house and that require care and disci- 
pline.' We shall probably be all of one mind, even now, on that point. 
The difference of opinion that will rage rests on the succeeding po 
of argument. ' Methinks, also,' he continues, ' that the God hath cai 
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iture to sliow plainly that a woman is bom to take heed of all bucIi 
should be done at home, aiid theae are the reaaons for the 
belief. He, the Maker, hath made man of body, heart, and stomach, 
■trong and mighty to suffer and endure heat and cold, or privation, 
to journey, and to go to the wars. Wherefore, he hath, in a manner, 
<^arged and commanded him with those things tliat be done abroad 
Knd not of the hoivse. He, also, remembering that he has ordained 
the woman to bring up young children, has made her far more 
tender in love towards her children than the man. And, whci-eaa 
he has oi-dained that the woman should keep thoso things which 
the man getteth and bringeth home to her, and knowing also 
that to keep a thing Bafely it is not the worst point to be doubtful 
and featful, he has dealt to her a great deal more fear than he 
did to man ; while to man, who must defend himself and his 
own, lie ha.s dealt out more boldness. But because it behoveth that 
both man and woman should alike give and receive, he has 
bestowed on them alike remembrance and diligence, so that it 
19 hard to discern which of them has most of those (qualities. He 
moreover gninted them, indiffei'entiy, the power to refrain from 
ig that which is wrong, so that whatever eitlier of them doe 
■better than the other is best for both ; ami because the natures 
id dispositions of them both are not equally perfect in all these 
lings, they have somuch the moi« need the one of the other; for that 
'that the one lacketh the other hath. Likewise the law shows, and 
the Gud commands, that it is best for each to do their part. It is 
more correct for a woman to keep house than to walk abroad ; and it 
shame for a man to remain skulking at home than to apply his 
mind to such things an mii-st be done abroad.' 

Ischomachus nest illustratefi to his wife the lessons to be learned 
u bees in the hive; and, improving still the occasion, he offcra 
eertain rules which, with actual reverence, I venture to epitomise, 
fact, a gnind Sanitarian, this Ischomachus, and I do not 
think there would have been much sickness now in the world hud 
wives, in general, been after the training of Madam his wife. The 
million of men of physic niight have become reduced to thousands. 
And the women of physici Well, I may relieve my mind at once 
sad say it plainly ; they might have become housewives of all houses. 
Some lessons of economy are first to hand. Tlie wife is to 
'are that that which should be spent in a twelvemonth be not 
jnt in a month. The wool that is to be brought in is to lie carded and 
spun, that cloth be made of it ; and the corn that is brought in muKt 
be most carefully examined, that none which is musty and dirty 
be eaten as food. Above all, the same instruction that Solomon 
insists on is enforced with special fenour. The wife ia to be tuoet 
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particidar, if any of th^ Bervimta fall eick, that she endeavour herself 
to do the beet she cnn, not ouly to cherish them, but also to help that 
th^ may have their health re«torei) to them. 

A little further on the philosopher touchw on the importance 
of perfect order in the house as connected with the health and 
■wealth of it. He tells Low he once went ou board a ship of 
Fhaenicio, and wondered that in so small a spaeo siich a vast 
number of tilings coiild be stowed away with so much neatness 
that everything could be found in a moment, even during the coa- 
fusion of a storm. 

From these lemons he teaches his wife, SJid thereby all wives, 
matters that are more particularly of a sanitary kind. A houiie, he 
says, has an ordination. It is not ordained to be gorgeously pitinted 
with divers fair pictures, though these may bo excellent, but it is 
built for this purpose and consideration, tJiat it should be profitable 
and adaptable for those things that are in it, so that, as it were, it 
bids the owners to lay up everything that is in it in such place as 
is most meet for the things to be put. Therewith he- dispoaeth of 
places for things in due form, and assigns the uses of the various 
parts of the establishment, in such manner that the woman who 
presides over the whole shall know the parts in a truly scientific way. 

The inner chamber or room, because it stands strongest of all, 
is to be tlie strong room in which the jewels, plate, and every pre- 
oious thing in the belongings of the house must he securely located. 
The driest places are to bo places for wheat; tlie highest places for 
such works and things as require light. The parlours and dining 
places, well trimmed and dressed, are to be cool In summer and in 
winter wann. The situation of the house is to be towards tho 
south, so that in winter the sun's light may fall favourably upon it, 
and in summer it may lie in goodly shadow. The wearing apparel 
is to be divided into that intended for daily use and that required 
for special or grand occasions. Evei'}'thing belonging to separate 
service, to the kitchen, the bakehouse, the bathroom, is to be a:%BigDed 
to its own place and use. All instruments which the sei'vants use 
daily are to be shown to the servants in their right plucef, and are 
to be kept there when they ore not wanted. Such Ibings as should 
not be made use of except on htilyduyB and rare occasions are to be 
leFt in special charge of an upper servant, who should he instructed 
beyond the rest of tlie servants to observe the same mlea as the 
mistress herself would carry out. ' At last, good Socrates,' said 
Ischomachua, ' I did express to my wife that all these rules availed 
nothing unless she took diligent heed that everjithing might remain 
in perfect order. I taught her how in Commonwealths, and in Cities 
timt were well ruled and ordered, it was not enough for the dweUerv 
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Btid citizenfl thera to h&ve good I&vb made far them unless tiiey chose 
men to have the oversight of those laws. In lilce manner then the 
vomnn should he, tts it vere, the overeeer of the hiwa of t!io house 
Bit tbe Senat« imd the Council of Athenn oven^ee and make proof of 
the men of arms.' 

Finally Ischomnchmi touches on the mode by which his wife should 
maintain her own health. Ho ol»sen*ed about her, as a very strange 
habit, that upon a time she had painted berface with a certain unguent 
that she might seem whiter than she waa ; and with anotlier unguent 
that she might seem I'edilei- thnn she was ; and that she had a pair of 
high ehoen on her feet to make her seem taller than she was. Whei'e- 
vpon, 'tell me, good wife,' said he, 'whether you would judge mo 
'worthier or more beloved if I exi'lained to you what we are pi^ecisely 
'■*orth, keeping nothing seti-et from you, or if I deceived you by declar- 
ing I had more than I really hud, showing you false money, chains of 
brass instead of gold, conut4.n-feit pi'ecious stones, red instead of scarlet, 
and false purple instead of pure and goodl' She replies : 'The gods for- 
bid that you should be euoh an one.' He then recalled to her lier own 
deceptions ; and when she inquired how she should tie fairer in reality 
and not appear so only, he gave her as counsel, that she should not sit 
still like a slave or a bondwoman, but go about tlie house like a mis- 
,]tK^sund see how the works of the house go forn-ard; look after all the 
Workers and sometimes work with her own bands, by which exercise she 
mid haye a better appetite for food, better health and bettor favoured 
of her face. While likewise the sight of the mistress, more 
Lulily and far better npparelled, setting her band to nork and, as 
striving at times with her servants who should do most, would 
a great comfort to them by leading them to do their work with 
good will instead of doing it against their will. For they that 
Iways stand still like (jueens in their miijesty will be only judged of 
*y those women who are triumphantly arrayed. ' And now, good 
Socrates,' continued Isohomachus, in conclusion, 'be you sure that 
my wife lives even ns I have taught her and as T have told to you,' 

Were a modei'n snnitary scholar, such an one an now speaks to 
Jon for example, to presume to lay the basis of sanitary reform, 
■through the influence of woman, on such simple rules as those pven 
j*bove, ho might suffer for a trouble, which might, in truth, be called 
[» presumption. Happy, therefore, ia it that he finds the basis ready 
1^ by two such masters as Solomon and Xenopbon. Their auil'erings 
: hidden in the inaccessibility of historical di.stanee. Their 
words alone remain faithful ns ever, and &a true for to-diiy and for 
to-moiTow OK on the days when they first went forth. They are the 
basis of modem sanitary law with women OJi itn administraloi-s. I 
would not dare to add a syllable to their majestic common sense. 



Good wives of the type of the wife of iRchomachus, wonld, in one 
decade, make domestic sanitation the useful fashion and order of the 
nation they puiified, beautified and beatified. 

I quote this haaia of wifely work ami duty, be«iuse I feel more 
deeply, day by day, that iiatil it ia admitted, and something more bailt 
apon it, sanitary progress is a mere conceit, » word and a theoiy, 
instead of a thing and a practice. It is in those million centres 'we 
call the home that i^anitary science must have its tnie birth. It is from 
those centres the river of health mast rise. We men may hold our 
Congres.<*e8 year after year, decade after decade ; we may establish our 
schools ; we may whip on our law-givers to action of certain kiade ; 
we may be ever so earnest, ever bo persistent, ever so clever ; bat 
we shall never move a step in a profitable dji-ection until we carry 
the women with ua heai-t and soul. Adam had no paradise in Para- 
dise itself, until Eve became the help meet for him. How then, in 
A world which is anything but a paradise, shall we tran-sibrm it 
into anything like one till the Eves lend ua a hand, and, combining 
their invincible power with ours, give us the help that is essential to 
Bucoess! We must go entirely with Xenophon in the belief that the 
hnman being is not perfected, either in thought or action, until the two 
aatures are blended in thought and action. The man invents, the 
woman applies the invention ; the man conquers nature, the woman 
makes useful the victoiy ; the man discovers, the woman turns the dis- 
covery to due and faithful account; the man goes foilL to labour, 
the woman stays at home to watch the centre common to them, and 
tend the helpless thei-e. Yet both have remembrance, both have 
diligence, both have the power to refrain fi-om doing what is wrong, 
and whatever either of them does better than the other, is best for 
both. And, because the natures and dispositions of both are not equaJly 
perfect, they have bo much the more need the one of the other, since 
what one lacteth the other hath. In the art of cultivating Sanitary 
Science, this mutual understanding is necessity itself. 



We ought not to blame womankind becanse it seems that women 
are behindhand in the work. They Hre not, in point of fact, be- 
hindhand at all ; they are rather the forenmners in the race. Long 
before the word Sanitation was heard of, or any other word that con- 
veyed the idea of a science of health, the good, cleanly, thrifty house- 
wife was a practical sanitary reformer. Nay, if we come to the 
question of organisation itself, we have in tliis country, in that ad- 
m.irable Institution, the Ladies' Sanitary Association, the first of the 
great sanitary societies, which by its publications, ita practical aid 
to mothers, its outdoor recreative parties to the stived-up children 
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le other moimshaaiietan example which 
« & port of the great movement In the pro- 



of the metropoliH, and by vi 
I will one day be historical aj 
I notion of which we are engaged. 

There is not therefore one single difficulty in the way of making 
le woman the active domestic health-reformer. The only thing that 
Tequirea to be put forward is the method of bringing her universally 
into the work, and, if I may bo express it, making the work a |>er- 
manent custom or fashion, to neglect which wotdd be considered a 
moral defect. There are in England and Wales alone siz millions to 
be influenced. The first suggestion is that the beginning of the cru- 
sade shall be a beginning that shall not drive, but lead ; that shall 
not dictate, but patiently suggest. 

If what Pope said of man be true : — 

Men nhfluM bf taagbt i* tbongh yon taaght tJiem not. 
And thiagu uaknowa be talc) ag tliingn fuigot. 

In respect to the aex still more susceptible and impressionable, 
«BpeciaUy when thoee truly feminine duties which are connected with 
domeetic health and happiness form the subject of advancement, it 
may with equal truth be said :— 

<r be Innghl n Mrtg unknowa, 
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N'orcan any finer or nobler occupation be imagined than ia implied 

E lander this head of domestic care and noui-ishment of health. There 

romen who think it the height of human ambition to be considered 

s of human maladies ; content at best to take their place with 

the rank and file of the aimy of medicine, and not perceiving that 

the only feature in their cai'eer is its Kiiigularity, a feature that would 

itself become lost if the wish of the few bcoune the will of the many. 

I would not presume to interfere, on this point, even with the wish 

of the few. At the same time I would witli all my strength suggest 

to women that, to be the practitiuncrs of the preventive art of medi- 

r etn« ; to hold in their hands the key to health ; to stand at the 

I thresholds of their homes and say to disease, ' Into this place you shall 

me, it is not fitted to receive you, it is free only to healthy 

[ R barrier to disease; ' to conjoin in this work ho effectually as to be 

I »ble to say to every curative practitioner who invades their cities, 

Tou may came inif you please, and settle down if you please, hut there 

I irill be nothing for you to do, except to write up, after a time, as a 

1 warning to all practitioners of the curative school ; ' Who enters here 

i hope behind ; ' to exercise practical power in such a manner, 

I would, I venture to indicate, be as much above the exercise of cura- 

t tive art, as the art of making unsinkable ships would be above the 

f toil of working at the pump^ of a sinking vessel that was only sinking 
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heCBMsa it had been allowed to fall into a perfect!; hopeless stAte and 
condition for resisting tbe strain of the deceitful sea. 

I press this office for the prevention of disease on womankind, 
not aimply because they can earn,' it out; not simply because it per- 
imns to wh.tt Xenophon describes as theh' special attributes, tbeir 
watchfulness and their love ; but because it is an office which man 
never can carry out ; and because the whole work of prevention waits 
and waitj until the woman takes it up and makes it hers. The man 
is abroad, the disease threatens the home, and the woman is at tlie 
threatened spot. Who is to stop it at the door, tho man or the woman t 
Wliat does a man kuow about a house, about the veiy house ho lives 
in, if he be it man employed at all 1 I asked as good a man of business 
as ever went on Change, bow many rooms he had in his house! His 
replywas; 'What snabsurd question.' ' Why absurd; the house is your 
own ? ' ' Yes, but I have never thought about it. You should ask my 
wife if yon want ta know. She will tell you all about it from the 
butler's pantry to the cockloft ; but as I only go into two or three 
rooms myself, how should I be likely to reuiember 1 It is not my 
department.' That is so generally. The woman knows all about it, or 
if she does not she ought; it is in her department to know the whole 
matter by heart. The bouse is her citadel. 

There probably is not a person who is given to reflect who will 
not in the mnin agree with rae in thefe conclusions, The strongest- 
minded woman, the woman who would assert to her heart's content 
the right of womanhood to assume manhood, would, I think, agree 
with me in the main. She might and possibly would affirm that I 
do not go far enough ; she might feel the position I have assigned to 
woman as too feminine in its tenderness and as a retrogresaiou from 
the design of attaining the equality of power which she would consider 
necessary for the perfect liberty of woman from the bondage imposed 
by men. At tbe same tinie she would agreed so far as to admit that 
if her fellow-sisterH eveiy where could claim and hold and maintain 
such a power of practical knowledge and skill as I have pointed out, 
their mission in thLs world would bo more greatly advanced and more 
nobly utilised than it is at this time. Nay, perchance, when she has 
beard me to the end and has well considered the tremendous power 
■which the completed scheme would give to her sex, she might feel that 
her ambition would be moi-e than satisfied by its accomplishment. 

Wbile women in general will, I feel sure, almost think it impoB- 
sible that so much useful influence could be attainable, the majority 
will ask : ' By what process of training can we so govern domestic life 
that diseases may bo prevented wholesale ; that life in all its innocence 
and fascination may never, except by the moat vulgar accident, be in- 
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ided by doatli ; that adolescence in all its beauty and unfolding 
strength may be equally guarded ; that mauhood and womanhood 
may have the s.-iiiie protection ; that middle age may be extended in 
intellectual and physical peifection into the grand decline ; and that 
the grand decline itaelf may be so gentle, so peaceful, so beantiful, — 
yea, no beauttfttl, for there ia a beauty in healthful old age that is un- 
mirpasscd, — that life shall lie but a di'eam and death but a natural 
Bleep 1 They will ask, I repeat, the majority of them, by what process 
of tniining can we help towards a triumph of science so beneficent ! 

I devot« myself from this point of my discourse to give some 
answer to that question. I state at once that the tniining re(]uired is 
simple, beyond simple; that oveiy woman who wills to go through it 
may go thi'ough it and may become mistress by it of tlie destinies of 
the world. 2fot the Fates tbemselTes were more the mistresses of tiie 
destinies of the race than the women of an educated Commonwealth 
who were conversant with the art of the pi-evention of disease and 
premature decay. 

Ischomachu4, content to have bis wife taught housewifery pure 
and simple, would, I think, in this day be not quite so cootejit. He 
wonld wish that she should know everything about the house in 
which she and he and their family dwelt; he would wish aUo that she 
aliordd know something of that house of life which belongs to heraelf 
and to all hers. He would not desire that she should become a pro- 
found anatomist ; he would not care for hei- to enter on the subject 
of experimentiU and practical physiology ; he would scarcely aapira 
that sliB should try to emulate Hippocmtes in diagnosis, or DioscoriUea 
in therapeutics. But with our modern knowledge in his poosession 
be would, I venture to suggest, have begged of her to learn a few 
principles which would help her to understand the reasons for the 
necessity of her domestic cleanliness and wifely cai-e. As he is gone 
before these desires could be current, I will, with much I'eapect, take his 
place, and indicate what every woman who aspires to be a wife, a 
mother, and n practical Sanitarian ought to leam in this particulni' 
ctirection. 






She should master phj-siology bo for as to understand the general 
^ntctioQ of the human body. She should know the nine great 
systems of the body : the digestive, tlie circidatory, the respiratory, 
the nervous, the sensory, the absorbent and glandular, the muscular, 
the osseous or bony, and the membranous. She should be led to 
comprehend the le-ading facts bearing on the anatomy and function 
of these systems. She should understand what part food plays in the 
economy; the nature of the digestive fermeuts; the primary and 
secondary digestions ; the method by which the digested aliment finds 
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ite way into the blood ; and the specific purpose wbicli is answered by 
and throQgb the application of foods, proximate itnd elemental. She 
should be rendered fully conversant with the different changes of food 
that are required for the digestive process in different periods of life ; 
the extent to which the digestive powere should be taxed in infancy, 
childhood, adoleecence, maturity, first and second decline, and old age. 
She should be made aware what substances, takeu as food, are of real 
and what of spurious quality. She should be tanght the reladonship 
which solid foods hold to liquid foods or drinks. She should be told 
what drinks are foods, and she should specially understand what are 
the particular foods requii'ed for the young during the periods of active 
growth. In illustration of the value of this lost-immeil fact, it may 
be stated that if women only knew what foods were requisite to feed 
the skeleton or bony framework of the living body while that skele- 
ton is in the course of growth, and if she would act upon her 
knowledge, as ehe almost certainly would if she posses-sed it, tliere 
woidd hardly be one deformed child left in the land in one or two 
generations. Rickets, with all its attendant miseries of bowed l^s, 
crooked spines, and humped backs, would pass away as if by the spell 
of an invisible enchantress. 

After the understanding of the digestive system, the womaii 
should learn the principal facts relating to the circulation of the 
blood, the organs of the circulation, the heart, the arteries, the 
capillaries, the veins, an<l the blood itself. She should know com- 
pletely the mechunical construction of the heart, its coverings, its 
cavities, its lining, its valves and the uses of the parts. She should 
understand the work of the heart ; how it rests when the bodyreclines; 
how easily its daily tonnage of work can be increased by perfectly un- 
necessary strains and stimulation until a day and a quarter of hard 
work may be compressed into one day, and a fourth of the vital 
spring of the heart for that day be lost for ever aa bo much taken 
from the sum total of life. She should know how the heart is 
sympathetically moved in its action, and may be weak or strong, 
regular or irregular, calm or excitable, by the influence of external 
impressions which, in passing, may seem nothing and yet be every- 
thing. She should learn that in early days the whole after-life may 
be shaped, I may say, by the tone that is given to the heart, and that 
whether in its pilgrimage a Faintheart or a Greatheart shall occupy 
the stage on which a young life is to enter shall turn absolutely on 
this one educational fact, the akill of the uwiner of that simple and 
susceptible mechanism, the human heart, while yet it is susceptible, 
fashionable, and undetermined. 

Nor should she, in respect to the healthy organism, be less informed 
respecting that breath of life which ia ever being breathed into tie 
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living thing by the Eternal Chemist whose constructiotiB and resolu- 
tionn are the motions viaibk anA inviaible of his eternal universe. The 
complete structure of those hreiithing lungs should be aa plain before 
her 08 the outward form of the things she knows beirt. The eoui-se of 
the blood, like a cun-e from one side of the heart to its other tide 
through the maze of spongy lung-tissue, should be easily traced. The 
expanaion of the six hundred millions of little vesicles of the lungs, 
which the air inflivtes, that it may, over so vast a suiface, expose 
itself to the circulatory blood in its rapid passage through the vesicles ; 
the change that takes plitce in t!ie blood during the passage ; the gas 
that is robbed from the air by the lungs ) the gas that is given up to the 
air by the lungs; the change in the colour and character of the blood 
that attends these processes ; the course of the changed blood bearing 
its vital air, or oxygen, in myriads of tiny cells through the arteries 
to the body at large ; the spreading out of this blood over the vast 
sheet of minute vessels which make up the vitAl expauie, the vital 
irnace, the vital foundry of the body ; the consumption of vital 
■ir there ; the unloadiug of new material or pabulum thei'e ; 
the removal of old and effete structure there ; and the recharge 
of the blood with the gaseous products of animal combustion 
there ; — these things ought to be as familiar to thg miud of our scholar 
as the commonest things in life ; the letting in of air to feed the fiie. 
the entrance of the servant with coals, the burning of the fire in thegi'ate, 
the use of the fire for various domestic pui-|ioaeM, the opening of tin- 
ventilator to allow the smoke to ascend the chimney, and the removal 
of the ashes and debris that more nev fuel may be supplied to keep the 

Equally clear to her should be the leading facts bearing on that 
receptive system of the body into which the external universe trans- 
ports itself, and fi-om which, in reflex rcs]x>nse, the acts of life, 
the expressions, the movements, the thoughts, return in wavelike 
repetition back again, to become themselves external phenomena, 
linked, as such, with all the visible uuiverse. Those nervous 
centres, locked up in the skull and spinal cord, to receive and 
,'Xetain and remit ; those doubly-acting nei-vous cords, beai-ing the 
I impressions to the centres and bringing them back again ; those 
exquisite nerves, so finely set and balanced and distributed for play of 
reason and volition ; and those other sympathetic, neivous centres iu 
the trunk of the body, allied to the viscei-a, which they serve, and 
governing the automatic motions on which the volition has hut indirect 
control — centres of emotional and what is commonly understood as 
instinctive faculties, — these jwrts, these systems, all, in respect to 
general function and vital value, should be as fumiliar as the course 
^ the Bun, from whom, in essence, they spring. And with these 
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nervous organisms the fields of the senses, too, should be mtule clear ; 
the outline of the plan of an organ of seuse being as simply com- 
prehen<)ed as the plan of a camera or other well-known htunan 
instrument. 

Let me interpose one practical illustration here of the value of 
knowledge bearing on the oi^ans of the sensea. Recall how mtuif 
joMag people and middle-aged people are going about in spectacles, 
unable to see any object with the naked eye that is not uncomfortably 
near j BeciLll how many of these have also their backs distorted 1 
Why this strange combination of deformity 1 Mr. Liebreich telU as. 
* The greater part of it is induced while acquiring the art of writing. 
When the body is still being formed and is unconsolidated, the child 
is permitted to sit with the cheet and back bent forward, and with 
the eyes close to the paper. Thus the natnrtil re&action of the lenses 
of the eyeball ia permanently perverted ; the parallel rays of light 
are brought to a focus before they reach the retina, and there is pro- 
duced the deformity of short sight, for the correction of which an 
artificial lens or glass is required. At the same time the back ab- 
normally bent retains its abnormality, and short sight and curved 
spine go together, tndn defects of one error which ignorance of the 
simplest principles .permits the devoted and affectionate parent to 
overlook, as if it were a necessary and therefore irrepressible and irre- 
mediable evil. Let us suppone the women of our country trained tu 
a knowledge of the first and elementary truths about visual function, 
and guided by them, is it not all but certain that another deformity 
would in a generation become vii'tually a physical misdemeanour of the 
pasti 

To this knowledge of nervous function it would be adviEable to 
odd to the Bt«i'e of elementary principles a few facts i-especting the 
great glandular system of the body ; that system which produces the 
digestive and other active secretions, the saliva, the bile, the panciv- 
atic juice; which absorbs the food; which takes up and, as it were, 
drains the tissues and eliminates those fluids and excretions by which 
the effete and useless animal material is removed from the body. 

Of those little fleshy engines which clothe the skeleton, which ore 
the active organs in animal motion, and which, impelled and directed 
by the nervous svatem are the active workers, the night and day 
labourers of the body, the muscles, the woman slioitld learn suJBrient 
to be made aware of the advantages of so training the muscles to 
work that tbey shall Iks doily exercised, shall not be subjected to ovm^ 
strain, shall be equally subjected as far as possible to healthful labour, 
and, by good and simple and systematic culture, form that external 
build of man and woman which the classic ancients of the classic age 
would accept as the model of the most powerful, the most symmetri- 
cal, the most beautiful of the types of the genus homo. 
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And of the bony skeleton, on which the muscular engines nre laid, 
ftnd which act aa the ptasive framework and levei^ of the engine, she 
Hliould gnther enough information to be convei-saiit with all its ontlines 
of form uud cliemictil constniction. She should ascertain from her 
teacher that the bone, made up of two parte, an organic gelatinouit 
part for shape and basis of support, and an earthy part for Htrengtii 
and durability, cannot bo supplied with material for construction in 
unequal portions without yielding a deformed skeleton. That, de- 
prived of its organic gelatinous part, it will become brittle and easily 
broken ; that, deprived of its earthy part, it will be distorted, bent 
under the weight of the body, and yield bended limb, crooked spine, 
nnd diminutive form as the result of this one and senous deprivation 
of constmctive material. The educated woman who had seen the ex- 
quisite build and symmetry of the skeleton ; who had taken measure- 
ment of the (ttvities in which such vital organs as the lungs and 
heart are placed ; who had fixed in her mind's eye the gi-aceful curve 
of tlie spinal column ; who had gathered the main facts about the 
sustaining parts of the skeleton; woidd, moreover, collect from the 
physical demonstration a series of inferences which would make her 
turn pale with dread and disgust whenever she detected one of her 
foolish sistere strangling her body in tight corset and murderous belt, 
to make it hideous as well as useless, or who was intent on destroy- 
ing thn |>crfect arch of the foot in a contracted foot-vice elevated on 
apestop. 

Lastly, the woman should attain so much instruction in refer- 
ence to the great membranous expanses as to know them also. She 
shonhl study with special care that extended membranous expanse — 
so BOnaitive to external influences of heat and cold, so grand a breathing 
surface, giving up from its myriads of little sweat-glands volumes of 
inviMble water, vapour, and gases, which, left in the body, must 
either be expelled by the lungs or remain to dull the sensorium and 
weaken the physical activity, — the skin. She should learn from this 
the neoes.dty of keeping the functions of the skin in due cleanliness 
&nd condition for work, so that the bath, seen to be more than a 
luxury, should be considered as one of the necessities of the daily 
life, like a daily meal of cleanly substance. 

The living house thus generally learned, the Sanitarian helpmate 
for us who can do so little beyond our suggestion, would be tempted to 
study niitil she completely mnatered it, the mystenous construction of 
that dB^dly-lively house, which until lately the architect and builder 
have pitchforked into street nnd square with facile and contented 
wisdom of wigwam descent. She would require hero, lite Madam 
iBchoiiiiuhns, tograspall the details with as much precision as the old 
II merchant, or the modem yachtsman who knows the details 
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of Ilia immaculate craft so well, tliat even in stoi'm, hurricane, firsi 
or disease, all resource!) are ready at hand. She would reqaire iofl 
these dflys to know this and something more. She would want tofl 
learn how the immaculate house is in every room provided with al^t 
least moderate ventilation. She would require to find out how moMfl 
effectively and economically she can maintain in the varying se&sonsV 
an even and equable temperature. She would aim to conader in wbatfl 
way she could keep the air of the house free of that most objectianablsl 
of mischiefs, dust. She would demand to have marked for her on a I 
map or plan the precise position of every drainpipe in the estitblisb-l 
ment, and would insist, with intoUigent skill, on having every drajo fl 
kept as systematically clean a,^ the china in the housemaid's cupboard I 
or the metal covers that miike bo many bright and effective pictures I 
over the dresser of the well-arranged kitchen. She would see, not ^ 
trusting to the mere word of anyone, that those drains were properly 
Tentilat«d so that sewer air could never enter the domain except as a 
burglar might enter by special skill and violence, against which there 
is no absolute protection, Shewould learn enoughof thechemiatryof 
water, to enable her to determine with as much facility, as she could 
tell whether a looking-glaas is clear enough to reflect back without 
fault the image of her face, whether a water wa-s wholesome and _ 
drinkable; and she would have a sufficient amount of skill to J 
dii-ect how an impure water might he pm'ified and made safe for her M 
and hers to diink and use for all domestic requiremente. She would I 
see to it that sunlight found ite way as freely ns possible into evesj J 
apartment She would see that damp had no place in auy aparU M 
ment. She would insist that where any living thing that ought fl 
not be present in a house exists in it, that bouse Ls unclean, and ia ■ 
some way uninhahitahle for health ; since health will not abide with ■ 
anything that is uncleanly. She would see to the biennial purificatioa M 
of the dwelling, as though a Passover wei-e still an universal belief S 
and practice. She would make the very act of cleaning and cleauetng fl 
clean ; she would make the very jilaces for cleaning and cleansing H 
— the scullery, the landing, the bath-room, the laundry — the cyno- I 
snres of the household. ■ 

In the art of perfection or towards perfection of health the edu- m 
cated woman would in her domestic sphere, bring her best energies to I 
undentand the selection, the purification, the preparation, and the I 
administration of foods and drinks. I have shown by two striking ■ 
examples how, by a simple application of knowledge, she might pre- ■ 
vent two groat national disfigurements and disgraces of ignorance. I 
She may go far beyond that advancement, gi-eat as it is. As sha fl 
would keep iieeds of certain pestilence from her fold, or vulgar poisons ■ 
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that kill otitriglit, and pi-oclaim at once with loud voice, 'accident, 
disease, or murder,' so would she do her best to keep out those i-efined 
and subtle poisons which, in and under the name of strong drinks, bring 
aUently more accident, disease, and niunler into this inscrutable world 
than all the other poLsons put together, unlicensed though they be 
imd BO little liked by the exciseman that he would fly them any 
distance, the De'il himself in compsny, ratbei- than so much as 
touch them with his divining rule. 

I think too that in regard to foods, an intelligent study based 
on a knowledge of the natures and uses of foods would enable her 
not merely to raury out the best selections and preparations now 
known, but would lead her to intixKluco certain new and much im- 
pi'oved methods of feeding. That she would acquii-o a thorough know- 
ledge of the best nrt of cookery I take for granted ; that she would 
nc(iuire a good knowledge iii choosing foods in season I take for granted ; 
that she would become an adept in detecting actual wholesome from 
iictual unwholesome foods I take for gi-anted ; that she would find 
out what foods are most suitable for persons of dilfereut age and cou- 
utitution I take for granted ; and that she would distribute food with 
wetl-balanced band, neither feeding over-indulgently nor parsimoni- 
ously, tluit also I take for granted. But I expect she would learn to do 
more than all these Iblnga in relation to food, and would help, perhaps 
lead, in a work of the future that is in the truest sense univeisal in ita 
objects. She would bo able better than anyone to put to the test the 
experience whether it is good or necessaiy to go to the living animal 
creation at all for human food. I do not wish to introduce any falsa 
sentiment into this question. It ia unnecessaiy for me to say that 
every cultivated muid revolts at the fdght of the shambles and an 
iimer consciousness shudders when the veil is lifted which conceabi 
the processes thro\igh which the aninialised meal posses before it 
reaches the table. More to the point is it for me to wish to know 
whether it is philosophical, tliat is to say, ti-uly physiological, for us 
to go to the inert and dead to get the best aiistainment for the quick 
and the living. I am in doubt. It does not seem to me that man is 
constructed to be a carnivorous animal. It does not seem clear 
patting the anatomical argument altogethei' aside, that it can be 
good to go to secondary som'ces of supply for our food when nature 
bountifully pi'CflentK them to us from her prime source. It does not 
>>cem reasonable that we should employ millions of living laboratories 
for our daily food, and take the risks of disease which they in end- 
less foi-ms produce and pi-opagate for us, when we can get all that is 
necessary without the chance of such production and of such propaga- 
tion. It does not seem certain, when we know that the v^table 

-Id is the original Boui-ce of cvety particle of Uvingfood, and that car- 
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nivorous animak have to depend on the liei-bivoroiiB fortborGUppliee, 
— so that carnivorous feeiling is anftnomaly rather than a basic princi- 
ple of nature, — it does not, I repeat, kDowing these tilings, seem certain 
that the cost of the snpport of the living laborfitorira is justi6able 
on any gronnd except the extravagant process of making work that 
work may be at liand and employment prociu^ble. In old and bar' 
baroits times, when implements were few and animals were plentiful, 
it is easy to see why men should feed by hunting and by slaying ; and 
it 19 easy to understand why in a becalmed sea a vigilant captain ehouJd 
aet his restless crew to the employment of polisliing an anchor. It is 
not so easy to see why in this day, when the great question of peace is 
food, cheap food, good food, healthy food, and when means for endless, 
refined, nnd ennobling employments nre o]>en, we should still mun- 
tftin the practices of a barbiric era. Still I confess I am in doubt. X 
am not sm-e whether the necessity fur (he secondary supplies of food 
for man, frem the animal world, are ov are not necessaty, and that 
donbt it is in the j-B/f of the educated woman to solve. Her discern- 
ment, properly nnd eiigerly directed, wonld soon settle whetier those 
about her were injured or benefited by an exclusive vegetable mud 
frnit diet. The very timorousnes-s which Xenophon describes would 
make her study the more watchful and her experience the more 



However she might solve this grand enigma, sure I am that in 
watching carefully over food and feeding, the educated woman would 
qnickly discover a world of facts that would be of unspeakable 
value. It has been one of the endeavours of my life to show that 
we living men and women make in our own corpoi-eal structures 
refined atmosphei'e, wliich I have called a nervous atmosphere, i 
ether : an atmosphere whidi, present in due tension, distinguishes 
life : which absorbed or condensed distinguishes death : an atmosphere 
through which Hie external world vibi-atea nnd pierces iis to the soul : 
an atmosphere which pure and clear brings ns peace and [)ower, nnd 
judgment and joy : an atmosphei'e which impure and clouded brings 
us unrest and weakness, and instability and miserj-. A physical 
atmosphere lying intermediate to the physical and metaphysical life : 
an atmosphere which our great colleague, William Orookes, might 
call radiant. 

That atmosphere, serene or ti-oubloua, h'ght or gross, bright or 
gloomy, we make in oui'selves, not from ourselves, bnt from what we 
take into ourselves and transmute there. We make it from foodsand 
drinks, and as we make it it makes us. Go into the wards of a luna- 
tic asylum and notice amongst the most troubled there the odour of 
the gases and the vapours they emit by the skin and breath. Ilat 
odour is from their internal atmosphere, their nervous etiwraal 
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They are mad : mad we say up to suicide or murder or 
my criminal folly. Can it be otherwise 1 Tliey have secreted the 
madness; they sre filled with it; it exhaJes fj-om them. Catch it, 
condense it, imbibe it, nnd in like manner it would madden anyone ! 
In one experiment of mine I have ehown that a common product, a 
food if we like to call it so, a thing that can be made from food 
stiiS*, an alcohol, will by it« mere artificial tempomry difioeion through 
tbe healthy body biing on, for the time It is acting as a false atmo- 
sphere, suob awful despair that the experimentiilist can barely avoid 
(leatroyiug his own life. 

See, from the study of foods, out of which tbe radiant or deadly 
atmosphere is made, what fields of discovery open to the mind. A 
mother, watching the efiect of food on ber gloomy saturnine child, 
may detect how she can bo feed it that the cloud shall pass away. 
Uappy mother of a child I Far, far happier mother, perchance, of 
science and hope. In some great establishments fur the insane so 
much gloom is secreted in the nervous recesses of human frames tliat 
many times a day, bnt for excessive vigilance, some terrible hand 
would raise itself against itself, to kill itself. What if in a wiser 
day, howevei' far off, the removal of that little cloud from a troubled 
child should show the way to the removal of those denser, blacker 
clouds which lower and a-eate storms in human breasts, overpowering 
altogether tlie radiant nei-voua ether ! Wliat if from that minor event 
this greater one should follow ! What nobler accomplishment of 
noble deed could woman perform, save and except when she is the 
luothor of her kind I 



Beferring back to our friend Ischomachus, and Madam his lady, 
I siijd he would pixibably not wish that she, like Hippocrates, should 
be learned in diagiiosia. Neither in this day should I press that as a 
part of the education of the sanitary female scbolar. I do not say 
this as if to fri^jhten sjiyone away from an art too obscure to be 
thought of, for diagnosis is one of the easiest and most commonplace of 
human aci|uiremeuts when the superstitioua mystery that is made to 
KiuTound it is cleared away. But I say it for the reason that the 
art is not necessary for women except in a limited degree. I would 
chdm, however, that to this extent it should be cultivated by women. 
They should know tbe correct names and characters of the more 
common diseases, and they should know, by sight, the everj-day con- 
tagious or communicable diseases. To this knowledge of the com- 
municable affections they should add a few facts bearing upon tlie 
l>eriods of incubation of these diseases, the periods, that is to say, 
between the time when they ate what is vulgai'ly called "caught," 
d the time when they are developed and in turn communicable, or 
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agaui.to use a common tenii, " catcHable." Thus to know that scarlet 
fever may be incubated in a few hours, while small-pox takes twelve 
days, measles twelve to fourteen days, and no on, ia very useful know- 
ledge. It enables tbe question of isolation of the unaffected or the 
removal of tbe sick to be rationally considered ; it suggests inquiry as 
to the origin of the infection or contngion ; and it gives reliance to tbosa 
who are attending to the wantH of the afiected, In tike manner it is 
well for women to know the critical penods, special dangers, and 
ordinary modes of termination of diseoBes. Beyond this, diiignostic 
ekill, on their part, needs little furtlier development. 

At tbeaame time all the best known methods of preventing disease 
should be at their fingers' ends, and the mie of tbe sick room should 
be their faithful care. The woman should know everytbing about 
registering the temperature of the sick room and degree of humidi^ ; 
the mode of ventilation ; the different special methods of feeding, 
washing, and changing tbe sick ; the most efficient means of disin- 
fecting, and of removing or destroying the poisons of the communi- 
cable diseases. How, in this way, the woman could help the physi^aa 
none but the physician can understand. I have said many timee, 
and, on the principle that : — 



I declare it again, that if, in the management and treatment of any 
of the acute and of many of the chronic diseases, you gave me, in this 
climate, absolute control of the fire and the window of tbe sick room, 
I could determine tbe course of the JllucBs. As many as you like 
of my learned brethren might come and go, and consult and pre- 
scribe ; let me have exclusive right to those two influences, tbe fire 
and the window, and the &te of the sick man is in my bands, the 
best other efforts nil but void and vain. How vital, therefore, the 
influence of the ivoman, educated to -Siinitary work, in the sick room. 
Wbat an aid to the physician ! Nor to the sick alone should this 
systematic care of the woman be directed. It should extend, more 
cai-efully than it has ever yet done, to the very young; to those 
who are in the fii'st weeks and months of Ufe ; so that they be 
saved pains and impressions, which received and registered, if not 
remembered, may be jwnalties of aftei- days. I conceive, in fact, there 
is no department of practice more neglected, in respect to prindplee, 
than the management of offspiing in its earliest youth. Love there is 
]>lenty of; admiration luibounded; rational systematic training, the 
IKJorest that can be described. 

I fear I am keeping you too long ; let me then be content to 
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jwint out but one more lesaon for the modem edition of Madam, 
the wife of IschomiichiL'i. She ehould Imve, in addition to inHtniction 
(in all the points above-utnied, a gc>od ti'aining also on some subjects 
which refer to mental ilh well as physical education, and to some 
qualities that lie somewhat out of the way of what is purely physical, 
and which yet obscurely lean towards it. In these dii-ectiona she 
should understand the little appreciated law of tempommenta; the 
nervous, the bilious, the sanguine, and the lymphatic. She Khould 
study the combinations of these, and sho should oljserve how tempei'a- 
ment influences health, taste, activity and disease. From this she 
would ]e&vxx Low difl'ereut natures would intermix in work or play, 
and what work, what play, would suit the nature. The sanguine child, 
i-uddy and red, with bhio eyes, red hair, strong muscle, quick move- 
ment, restless limb she may set to study at books while she curbs 
exereise, with no foar that books will Idll, for it will outlive any book. 
The biliouii cliild with dark eyes, dai-k skin, black hair, stolid exprea- 
[uoo, thoughtful brow she will not set to the study of books as the 
work of life ; for books may kill ; physical esercise may save, bub 
will never be caiTied voluntarily lo injury. The nervous child with 
fair skin, light hair, blue eye, quick but feeble movement, timid 
glance, yet perhaps unbounded ambition, she will spirit gently ; will 
balance between physical and mental labour ; will api>ortion esceea of 
neither, and will never urge unduly to any effort. The lymphatic 
cliild, large of body, pale, with grey or blue eyee, brown hair, sham- 
bling step, watery lip and slow deteiini nation she will I'ouse to action 
both physical and mental, with the full a.ssurance that neither effoi't 
will do anything but good. 

Beyond the study of the temperaments and the special dangers 
connected with them she ahoidd devote her mind to the consideration of 
what the learned D'Espine has designated the mental contugions. She 
.should study emotional contagion with special care, and on one emotion, 
that of fear, she should keep the mast watchful observation, liecause she 
will dLicover it to be tjie most common and disastrous of all contagions. 
She will neverexciteitforamomentby story of superstition or dread. 
She will never suj^est it. To tell a Gunting or feeble person, ' You look 
weak, you look pale,' is, ns she will learn, to add weakness to weak- 
ness, paUor to pallor, and ashes to ashen. She will lift up ; disperse 
moral contagiona wherever they are found ; isolate the susceptible to 
them, as far as it is [xtssible, from the centres of them; and through 
the windows of the mind let nothing jiuss but the sunshine of mirth 
ajid strength and beauty. 

Finally, in physical psychological training there would stand oat 
for contemplation, and action founded upon it, one moro subjecti 
that marvel of the miin-elloua in living phenomena, heredity of typo 



and action, extending to heulth, and extending, alas .' to disease in 
its deepest foundations. A little aid from books of le&med men, of 
tlte learned m&n of tliis branch cJ knowledge especially, — yon know I 
can only menu Darwin, —would help the scholar much ; but the aid 
she will soon lie led to find in the yet higher authority of nature 
will help her roost. She will see Uie descents from good to good, and 
oven, though fortunately with decreasing ratio, fi-om evil to evil. 
She will s«« the conquest of death as a natural conqueh-t over evil, 
and being now in the groove of nature, she will detect how even ehe 
may availiogly help nature. One effort here as a Sanitarian would 
call fort!) all her powers. 8he will stand to resist with her full 
perBua.sive might thnt process which 1 luive elsewhere called the inter- 
mairiage of disease. She will t«ll ber sisters what that terrible process 
means. She will tell that diaeiiseJ heredity, niut«d in mari'iage. 
means the continuance of the heredity as certainly as that two and 
two make foui' : that madness, consumption, cancer, scrofula, yes, and 
certain of the contagious diseases too, may be perpetuated from the 
altar : and that the first responsibilities of i>arent5 towards the off' 
spring they expect ought to be, not how to provide for wealth and 
position over which they liave nocontrol, but that preliminary healthy 
parentage, which is the foundation of health, and without which position 
and wealth are shddowj' legacies indeed. DoHciitfl ground, you may 
say. I admit the fact. But in a world in which those who stndy 
the living and tiie dead most carefully rarely see a man or woman 
hereditarily free from disease, even this ground must be entered on 
by the enlightened scholar. I touch on it here for tbo best of all 
rejisons, that the subject it includes, affecting deeply the human heart 
in its sympathies and affections, is one on which the uiflnence of 
woman the arbitress of the natures that are to be, is all potent for 
good or for evil. 

To know tbe first principles of animal physics and life ; to learn 
the house and its perfect management ; to leam the simpler problems 
relating to the fcital diseases ; to ordain the training of tbe young ; 
to grasp the elements of the three psycho-physical problems — the 
human temperaments, tho moral contagions with their preventions, 
and the heredities of disease with their prevention, these, in all 
respect and earnestness, I set before this Congress ns the heads of 
the educational programme for otir modem woman iu her sphere of 
life and du^. Let these studies be hers, and once more may be 
applied to her the promise of that, wisest of men, with whose words 
I opened this discourse : ' She shall r^oico in time to oome. The 
heart of her husband doth safely trust in her. ' And — sun and sum 
of all hopes, ambitions, happiness ! — ' Her chUdren shall rise up and 
call her blessed.' 

Benjamin Ward EicBAnoBox, M.D,, F.R.S. 
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Hie president of the Bedaon, Sis Antonio Bbadt, p.a.s., f.h.s., &c., 
delirered the following addreas ; — 

It is my privilege to address to you a few words, at this the fourth 
i of the Sanitary Institute of tifeat Britain, an institution 
which, under our enlightened President and the other veterans in 
Gonitaty science with whom he is associated, is, I hope and believe, 
destined to do great things for the improvement of the health and 
happiness of the people. 

The great aim of the Institute is to educate the people to a fuller 
sense of the necessity of better sanitary arrangements, and, secondly, 
to trtun a claas of inspectora and artiaflns capable of superintending 
and carrying out sanitary works, designed upon the most improved 
principles of hygiene. 

I feel much Battered by the trust reposed in me, of presiding over 
the deliberations of the section treatiug of meteorology, geology, and 

I geography, in relation to healtii, and I could have wished that it had 
fiilleu into abler bandit ; but I must ct-avo your indulgence while I en- 
deavour to place before you some of the general leading facte and 
experiences ujKin which we base the generalisations which are tlie 
foundations of our science. 
I shall venture to alter the order of the three parts of the subject 
u|)on which I have been invited to address you, and as geology, or the 
science treating of the history of the earth, is Uie basis on which the 
others rest, I shall place this before meteorology and geography. 
These sciences require a due appreciation of the physical conditions 
of the world in which we live, and the laws which govern the changes 
to which it is subject, amongst which are climatology, aud the arrange- 
ment and constant re-arrangement of the materials of which the eatth 
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1^ formed, and the forces and agencies hy which these physical changes 
are affected. 

My greatest difficulty in treating of this moBt interesting satgeot 
is its vaetness, comprehending, as it does, the whole circle of the 
sciences, especially astronomy, the noblest of them aU. 

A few words, therefore, on the general cosmogony of our world 
may perhaps better enable us to grasp, and, in a measure, comprehend 
the vast changes continually going on around us, and to perceive bow 
much depends on life and the hand of man in modifying tbe crost of 
our globe, and making it a more or leas healthful residence for the 
people who inhabit it. 

If modem science teaches us one thing more than other, it is tiiat 
this world of ours was not created in its present form and condition, 
but that it has arrived at its present state by slow degrees, and by 
the agency of forces still in operation, though some of them, perhaps, 
not with the same intensity aa in the earlier periods of the world's 
history. 

By the aid of that most wonderful modem instrument, the spectro- 
scope, we ore led to the conclusion that our earth was originally a 
mass of nebulous, dim, hazy matter, thrown off from the sun, which 
contained all the elements of which our globe is composed; this 
matter becoming condensed by the cold of space, first formed a crust, 
not originally stratified like the rings of an onion, as some have sup- 
posed. 

This crust, in progress of time, has been crumpled up, and moun- 
tains raised by the condensation and consequent contraction of its 
parts. It has all been greatly modified by the action of the elements, 
chemical agencies, and various other causes. The materials hare been 
re-aiTanged and stratified, again and again, by denudation — action of 
«urreute in the ocean and rivers on land — so that new combinations 
of land and water have been continually formed. Both sea and land 
are constantly encroaching one upon the other, and are in a state of 
nnetable equilibrium and constant change. It has been calculated 
that but for the forces bringing up fresh lands from the bottom of the 
ocean, as the abrading influences continually at work destroyed the 
existing lands, time euough has elapsed, and force enough baa been 
exerted, to have reduced the whole earth to a dead level, which would 
in that case have been whoUy submerged, and there would have be^i 
no dry land. 

Heat is the principal agency by which these great upheavals havs 
been effected. The volcano and the ejirthquake are the existing 
examples of this operation of force, and viewed in this light, instead 
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of bwig destructive ageocics, tlioj really prove great coneervfttiTe 
influenoeB, modifjing the other disturbiiig causw, and pi-Merving tlie 
earth in a state 6t for animals and plants to inhabit. 

To the due proportion of land and water we owe the benign in- 
fluences of meteorology and the various climates and soils Buitable for 
the production of food for man and beast; but many other Bubeidiary 
causes have in all time tended to modify the crust of the earth, animal 
life being one of the chief. Some of the least of created beings, acting 
over Kons of a^^es, have been destined In the economy of the universe 
to alter the nature of the surface of the earth, and even to form con* 
tinentfi and islands out of the materials extracted by them from the 
ocean. Thus the minute confoiintla the wise, and magnilies the power 
of the Almighty, who, by such apparently insignificant means, has 
effected such magnificent results. 

Out of many forms of animal life which have contril'Ut«d to this, 
I will only allude to two, viz., the Globigeiiua of the chalk and the 
coral insect of our eastern tropical seas. By the former our challc 
liills were formed. The Globigerina lived and moved and had its 
being in the primitive ocean. Ite shell ia so minute that 400,000 
would not occupy tJie space of a cubic inch, yet being showered down 
by billions during untold ages, formed a deposit at the Imttom of the 
sea, which being by the forces already referred to raised above the 
waters in progress of time, farmed dry land and the bofc upon which 
the whole of the rocks of the tertiary and post-tertiary systems, many 
thousand feet in thickness, were deposited. These, being denuded 
by the disint^pnting and degrading forces before referred to, form our 
downs In Sussex and other places, and the removed materials, iha 
dibri* of older rocks, made our newer stratified rocks, gravel beds, 
and deltas, on the Burface of which are the alluvial deposits, mineral 
soils, and vegetable earths forming our agricultnml soils. 

Of the coral insect, I will only remark that it is still working on 
a grand scale. Madreporo rocks, which are of analogous origin, 
altered by heat, ai* marbles which, when free from impurity, form 
the statuary marble out of which sprang, under the inapimtion of the 
genius of a Phidias and a Praxiteles, the greatest efforts of art to 
imitate the biunan form divine. 

Of the Globigerina I wish to add a few words, and I trust I may 
be excused the digi'e.sBion on account of its marvHlloua interest. 

It will be apparent from the foregoing that our world is an ever- 
changing scene. Though these changes are effected by slow degrees, tliey 
are always tending to a higher and better state, and adapted to a higher 
order of beings, At first appeared tlie little eozoon of Sir William 
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Logan, the oldest form of life (ts jet recagnisable id the rocks ; thaaa. 
minute organiams form the mass of the Laureotlaa limestone in 
Canada, thousands of square miles in extent and of fast thickni 
Then, as the world became fitted for their existence, appeared in doa 
order both in the aea and on the land the various creatures whiiji 
from time to time have existed. Many forma of life have passed 
away, and are only known to have ever existed by the testimony of 
thfi rocks. 

In progress of time there appeared on the earth mosses, 
plants andtrees, whose seed is in iteelf; in the air. in^ecte, birds, and 
flying reptiles ; in the sea, XDO]>hytes, annelids, and creeping things, 
molluscs, and fishes, small and great, with the leviathan also, to take 
liis pastime therein ; on the land, soft-bodied molluscs, worms, and 
creeping things innumerable, the vertebrata, and all the host of them ; 
lastly, man himself, the lord of all, to whom it was given to people tLa 
earth and subdue it. He alone, of all creation, was eodowed with 
wisdom and the power to choose between good and evil, and to » 
the situation for his abode best suited to his health and well-being. 
Ho has for his guidance the accumulated erperience and wisdom of 
all men in all ages. If he now neglects the laws of health, and the 
conditions of sanitary existence, he has only himiielf to thank for the 
inevitable consequences. 

Whether all the forms of vegetable and animal life, which miniate 
to man's wante and comfort, were the result of separate creations, or 
the development by evolution from a a;)eck of primitive protoplasm, 
which chemists tell us is the basis of all living matter, we will not 
stop to inquire. The votaries of the evolution theory have no real 
proofs to offer ; they admit they cannot show all the links in the chaia 
of evidence ; many are wanting, and gi'fat are the gaps between them. 
They show many varieties in species, and claim that, if time enough 
be granted, all creatures may be accounted for by their theory. But 
what is time enough ! Some important types of life have disappeared, 
and the only trace we have that they ever existed is the testimony of 
the rocks in which their remains arc found entombed. Indeed, whole 
difltricta are formed of their mortal remains ; others have existed 
through many geological eras. What period of geological time would 
satisfy these evolution philosophers of the nineteenth century I Will 
the vast period of the world's history, dating from the secondary epoch 
to the present timel If bo, we have direct proof to the contrary. 
Our eminent philosopher, Dr. W. B. Carpenter, than whom no 
greater authority on such a subject exists, stated in a recent lecture 
this impresaiTe bet : that the Globigerina of the chalk sea was still 



existing, nay, that its actual lineal descendants still live in our seas 
it is the Qlobigerina still, and existii in its pi-imitive simplicity un- 
changed and undeveloped during millions of ages. It was the last 
form of life found living in the Arctic Seas, by the natiuulists of Sir 
Geoi^ Hares' recent Arctic Eipeditioa. Certainly, in this case, at 
least, no evolution has ttiken place, and the Globigerina of the chalk 
still lives amongst us the oldest of our aristocracy — a. miu-velloufl 
fliample of persistence of form in animal life. 

Thos far it will be appai'ent that the changes described have been 
effected by causes wholly independent of man, by coamical and other 
means, and by laws impressed upon the matter of our globe, when, at 
the fiat of the Almighty, it was firet launched into space. 

It will, however, be seen in the sequel that many and vast changes 
have also been and are still being effected by the hand of man, though 
not always for the better, nor for his own well-being. Much, veiy 
much, depends on his acting in conformity with the laws which gorem 
all tilings terrestrial, though he sometimes violates them from stu- 
pidity, or carelessness, or for temporary gain, or perhaps ofl«ner still 
without consideration, and pays the penalty for so doing. 

Having discussed some of the effects of geological change upon the 
earth, we wiU next consider how metaorology causes modification of 
climate, and so produces a distinct effect on health and disease. 



H METEOROLOGY. 

In this short address we can only deal with general principles, and 
referoutsiders to tlie interesting volume of our ' Transactions ' at Croy- 
don lust year, for it is not my purpose to tre8pa,«son the domain of the 
sanitary engineer or the medical and other professors of hygiene. I 
mu.st, however, call attention to the recent addresses of our distin- 
guished President, who, in his dream of Salutland, points out most 
of the means by which a healthy cxisteQce may be arrived at, the 
di«am being about healthy houses, pure air, and pure water. Here, 
too, let me express my admiration of the addresses of Captain Douglas 
Gallon, Dr. de Chaamont, Edwin Chadwick, C.B., Dr. Alfred 
Carpenter, Mr. Alfred Hariknd, M.R.C.S., and others. 

We have seen how meteorological influences have assisted geolo- 
gical changes in decomposing rocks and forming soils, ic. Let us 
now nee bow far they aflect climate, and cause some parts to be healthy 
find others the reverse. 
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CLIMATOLOGY. 

Solar heat is the prime mover tind life-giving influence ; it causes 
winds to blow, which are the great tfauspoi'ting power of tbe air. By 
craporation it raises, in tlie form of vapour, all the fresh water 
earth to tlie height of the clouds, and by the winds transports them 
hither and thither to water the eartli, form springs and mighty 

To convert water into vapour or cloud the heat required 
dered lattmt, and is given out again when the vapour is coadenaed into, 
water and falls in the form of rain. 

How and where thtq happens is principally due ix> tbe dietiibutioa 
of land and water in the voriou.') geograpliical areas, modified liy the 
contour of the land and mountain ranges, and the vegetation and 
foreets on it^ surface. 

Heat is also conveyed from the tropics by ocean cun-ente, and 
moderates tropical, while tempering arctic climates. For instance) 
England and Ireland, between the same pai-allels of latitude aa Nov* 
Sootia and part of Greenlaiii.1, owe their temperate climate to the bene- 
ficent influence of the Gnif Stream filling our seas with tepid water, 
while the prevailing westerly winds, charged with vapour, heated by 
passing over It, supply our land with fruitful showers, and moke 
Ireland tbe Emerald Isle of the ocean. 

Professor Maury, in his ' Physical Geography of the Sea,' aajs of 
the Gulf Stream : — 

' There is a river in the ocean. In the severest droughte it never 
&il8, and ui the mightiest floods it never overflows. Its banks and 
its bottom are of cold water, while its current is of warm. The Golf 
of Mexico is its fountain, and its mouth is in the Arctic Seas. It is 
the Gulf Stream. There is in the world no other such majestic flow 
of waters. Its current is more rapid than the Mississippi or the 
Amazon, and its volume more than a thousand times greater,' 

I have previously reminded you that to convert water into 
vapour a large amount of heat is rendered latent, which on being con- 
densed into rain gives out the heat so stored up. Captain Maury 
computes ' that the quantity of heat daily carried off by the Golf 
Stream from tropictil regions and discharged over the Atlantic is 
sufficient to raise mountains of iron from zero to the melting point, 
and to keep in flow fi-om thein a molten stream of metal greater in 
volume than the waters daily discharged fi'om the Mississippi river.' ' 
' Maury, Phytieal Geegraplig of the Sea, J 155. 



SBCTI0:4AL raSBIDBMT'a ADDRESS. 311 

Such is the enormous quantity of heat traoHported from the tropica, 
nnd distributed as a blessing over our native Iiind, giving us fruitful 
seasons, and filling our hearts with food and gladness. 

Viewing the plan of our world, as we find it moat complete fts 
regards its meteorology and geography, let us glance at some of 
t he changes effected by the agency of man, both as regard:^ climate and 
licalth and the production of food. 

Originally, the greater part of the habitable land was clothed 
with forests, and great and unforeseen changes have often been 
effected by the indiscriminato clearing of the land by thetr destruc- 
tion. Here 1 venture to copj' (ottracla fi'om an important article 
on the subject of forests and meteoi'ology recently published in 
a [jublication called ' Polybibliou,' which is very instructive, and 
deserves to be more widely known. The paper gives the results 
of observations made daring the last six year.s under trees, and 
not far from the edge of a forest, also in the plain, and for from 
all trees. It states: *1. Forests increase the quantity of meteoric 
waters which fall on the ground, and thus favour the growth of 
springs and of underground waters. 2. In a forest region the grouud 
receives as much and more water under cover uf thi- trees than the 
uncovered ground of regions with little or no wood. 3, The cover 
of the trees of a forest diminishes to a large degree the evaporation of 
the water received by the ground, and thus contributes to the main- 
tenance of the moistuie of the latter and to the regularity of the flow 
of watercourses. 4. The temperature in a forest is much less unequal 
than in the open, although, on the whole, it may be a little lower ; 
but the minima are there constantly higher, and the maxima lower, 
than in regions notcovered with wood. These obsen-ationa have been 
made in the neighbourhood of Nancy, and by the pupils of the 
School of Forestry of that city, under the direction of M. ilathieu, 
sub-director of the School. On tlie other hand, M. Fautrat, when 
Bub-inspector of forests at Senlis, mndo duvinj* four years, but on 
a different method, observations on forestrial meteorology which fully 
and completely corroborate, in certain respects, those of M. Mathieu. 
The laws which seem to follow fi-om the figiu:es given by M. Fautrat, 
as well as au ijLspection of the curves which graphically represent 
them, are as follow : — 

' 1, It rains moi-e abundantly, under identical circumstances, over 
forests than ovornon-woodedground,andmostabunda&tly overforests 
with trees in a green condition. 

' 2. The degree of saturation of the air by moisture is greater 
ftbove forests than over non-wooded ground, and much greater 
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over masses of Piniia Sylvestria than over masses of Ii 
tipecies. 

' 3. The lesfagB and branches of leafed trees intercept one-thlrJ, 
and those of resmous treea the half of the rain water whicli after- 
wftrda returns to the atmosphere by evajwration. On tbe other hand, 
these same leaves and branches restrain the eTaporation of the water 
which reaches the ground, and that evaporation ia nearly four times 
less under a mass of leafed forest than in the open, and two and one- 
third times only under a. mass of pines. 

'i. The laws of the change of temperature out of and under 
wood are similar to those which result from the observations of 31, 
Mathieu. The general conelusion seems to be that forests regnlats 
the function of water, and exercise on the temperature, as on ths 
atmosphere, an effect of " ponderation " and equilibrium.' 

The following is from the Statemnan of June 1 of this year, a 
review published in connection with the FrieiwI of India, Calcutta. 
First, it appears the plains of India were burnt up, and rendered 
desolate by the destruction of the foi-ests by invading armies, o 
clear more land for agricultural purposes, which led to droughts and 
floods. Then by the canal system of irrigation, injudiciously carried 
out, many of the fertile lands of Oiide and Upper India have, in a few 
years, been rendered sterile and salt wrwtes by the deposit of Reh, » 
salt perhaps unknown to many of my audience, and frightful famines 
have been the result : — 

' A century ago, Hindostan was a richly- wooded country ; but 
Hince that time, a variety of destructive agencies have been at work 
upon the beautiful groves which gave fertility to the soil, and cool and 
refreshing shade to the people. First in time and in destructiveaeBS 
wei'e the MahitLttas and the Sikhs. These savage conquerors over~ 
ran the whole of Central India, of the North-west Provinces, and the 
Land of the Five Rivers. And wherever they came, they cut down 
the trees and used tliem as fire-wood. In this way, some of the 
most beautifully>woodcd districts of India were swept as clean as the 
palm of a man's hand. Since the country has passed into our 
possession, though not carried on with the blind folly of savages, the 
process of denudation has not been stayed. Probably, the work 
having been done more systematically, and with an object, has also 
been done more effectually. The enlargement of the ai-ea of cultiva- 
tion has occasioned the clearance of large tracts of woodland. Our 
railways have been grievously destructive to the treea of India. They 
have been cut down by the hundred thousand to supply fuel to the 
engines.' 
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"" 'Colonel Corliett tLns describes the iD&uence of forest lanilK upon 
tho soil of a country : — 

' " Foresto and woods preserve moisture in iv countiy in go far oB 
they prevent or retard eurface -drainage by tlieir leaves, which fall 
and form a soft porous carpet on the surface ; this, yearly ina-ensing 
in deptb, holds wnter like n sponge, the lower layers gradually rot 
and become incorporated with the soil. Thus, in the course of time, 
there in in every forest (where not carried away by surfoce-drainHge) 
above the mineral soil a layer of loose humus, the remains of decayed 
leaves, on which are other layers of leaves in varying stages of decay, 
the whole forming a mass which freely admits water, and prevents 
ita escape by surfaco-draiuage. The shade of the trees prevents the 
incidence of the direct rays of the sun ; and the trees break the force 
of the wind, and prevent the surface of the ground being swept and 
dried by them. Thus forests preserve moisture in tlie country, 
firstly, by their soil being in a condition to arrest and retain wat«r; 
and, secondly, by the trees preventing tho incidence of the sun's 
ntys on the surface, and checking the force of the wind ; thus, the 
two chief causes of evaporation are absent." (Pp. 31, 32.) 

' It follows in a country like Upper India, where tho sun shines 
with an intolerable heat, and fierce, hot win<Ia sweep across the 
plains, that the soil, ia the absence of ti'ees, will be entirely desiccated. 
And this evil will Ins nggravated by the effects of surface-draina^. 
The clearing of the hill-aides results, necessarily, in bringing down a 
heavier rush of water upon the plaimi. This pours over the hardened 
and desiccated higher lands as it might do over stone or marble, 
while it floods all the low lands. Thus, the upper lands lu'o sterilised 
hy the absence of moisture, and the low Unds are desolated by excess 
of it. From these causes, according to Colonel Corbett, "the extent 
of barren lands— lands formerly cultivated, but now prodncing no 
crop, save, perhaps, some jMJOr gross in the rains — is yearly in- 
creasing." 

' The sun beats on these bare, unsheltered plains, and the hot 
winds i^weep across them, drying them up to the hardness of stone. 
The heat is further intensified by tliis state of the surface soil, which 
retains and redect^ it as a rock or stone would. The true remedy for 
this condition of the soil would be a system of deep ploughing. Ths 
land thus broken up would absorb and I'etaiu a far larger quantity of 
moisture than is possible for the present glazed surface to do. But 
deep ploughing, in the present condition of native agiiculture, is out 
of the (jiiestion. The native cultivators possess neither the draught- 
cattle nor the plough requisite for deep ploughing. The ploughing of 
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a field in Indis is little more thaa a sligtt aoarifjing of the surface, 
If the rains be withheld, the earth literally becomee iron, and defies 
the puny efforta of the cultivator to prepare it for the reception of 
aeed. Hence arose the notion that if we could cover India with a 
network of canals, so that every cultivator should have a stream ol 
water brought to his field, n-e should be independent of the rainfall, 
The aid which the cultivator requires, in order to break up the soil, 
wonld never be wanting to him. There was, of course, & certain 
measure of truth in thia supposition - but the canal engineers, not 
being agriculturiBla, were ignorant of the evil latent in their proposed 
remedy. By irrigation, Colonel Corbett tells ns, '* the whole sm-face 
soil IB brought into the condition of sun-dried bricks : the morewi 
that has been applied to the land, tbe h.arder the soil becomes ; > 
while its powers of absorption and radiation are reduced, thost 
reflection and retention of heat are increased ; and we also find that 
the power of capillary attraction possessed by the land is increased, 
«nd that the soil so compacted will sooner become dried up than 
left loose and open." Aa an illustration, he describes what takes 
place in a field of wheat, duly irrigated, but the extract is too long to 
quote. 

'Thus, the direct and ineWtable effects of canftl irrigation are evil 
in every way. By hardening the soil they diminish its productive- 
ness ; and yet the cultivator Ls driven, by the fact of tliia hardening, 
to depend upon this poisonous agency before he can, in the absence of 
the rain, prepare the soil for cultivation at all. In other words, by 
tbe oxtengion of canal -irrigation we obtain a temporary and pi-o- 
cariouB advantage, at the cost of the peimauent sterilising of the solL 

' But worse, far worse, than any of the evils we have yet enunie' 
rated as the cons«]Hences of irrigation, is the production of what 
called Re/i, which follows in the wake of our canals like black ca 
behind the hoi-senian. So far back aa 1S50, the officiating superin- 
tendent of the Western Jumna Canal, in fonvanling to Calcutta 
some samples of Jie/i for analysis, wrote thus : — 

' " The attention of the Civil and Canal Authorities in these parta 
has, for a considerable period, been directed to a change which is 
taking place in the soil in various parts of the country irrigated by 
theee canals. A white effloi-escence hns made, and is making, it> 
appearance in variotis places, destroying all vegetation with which it 
comes in contact. The barren space gradually increases in area, aod 
speedily the ground thus affected is deserted by the cultivators, who 
forthwith assail the civil officers with petitions for remission o£ 
revenue. " 
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'In the twenty-eight jeare wLicL liave elapsed Bince the foregoing 
written, there has been a moat appalling extension of Jieh in the 
canal-irrigated disti'icta of the North-west Provinces. In 1874, & 
canal officer records his opinion in the following emphatic lan- 
guage :— 

' " Canal water creates Jic/i, especially when it runs above the 

surface of the ground-level. It is with canal-water that the disease 

is propagated. The canal, in iti< passage through oaaaj" lands, diuins 

the saline matter in the oo»ar, and deposits it elsewhere. 2'hree 

KVtn years in t/tc lime rc/ulrtd to poison (Afl land, and the J!eh to 

iltdf. No physical law govoma the character of the land in 

cLiuh lieh appears. It is only necessary to irrigate good land with 

ined water for four or five yeara to propngate Reh." ' 

Other notable instances of change of climate ai-e those of the Holy 

id and part of Asia Minor i-espectivdy. Thus Mr. C4eo. P. Marah, 

' The Earth aa Modi6od by Human Action,' page 450, says : — 

The sHmmoi-B in Egypt, in Syria, and in Asia Minor, and even 

Hometia, are almost rainless. In such climates the necessity of 

irrigation is obvious, and the loss of the ancient means of furnishing 

it helps to explain the diminiahed fertility of most of the countries in 

<lueBtion. The surface of Palestine, for example, is composed in a 

great measure of rounded limestone hills, once no doubt covered v>it/i 

/'ofetlt. Those were partially removed, before the Jewish conquests, 

when the soil began to suffer from drought, and reservoirs to retain 

the waters of winter were hewn in the rock near the tops of the hills, 

and the declivities were terraced. So long as the cisterns were in 

good order and the terraces kept up, the fertility of Palestine was 

iinaurjiassed ; but when miagovenunent and foreign and intestine 

wars occaaioned the neglect or destruction of theii- works, traces of 

which still meet the traveller's eye at every step, when the reservoii's 

broken and the ten-ace walls had fallen down, there was no 

iger water for irrigation in summer, the rains of winter soon 

led away most of tlie thin layer of earth upon the rocks, and 

itine was reduced almost to the condition of a desert. 

The course of events has been the same in Idumiea. The 

iiig traveller discovere everywhere about Petra, particularly if 

enters the city by the route of Wadi Ksheibeh, very extensive 

of ancient cultivation, and upon the neighbouring ridges are 

'the ruins of numerous cisterns, evidently constructed to furnish a 

supply of water for irrigation. In primitive ages the precipitation of 

water in these hilly countries was in gi-eat part retained for a time 

in the superficial soil, first by the vegetable mould of the forests, and 
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then by the artificial arrangementa I have described. Tbe water 
imbibed by the earth was partly taken up by direct evaporation, 
partly absorbed by vegetation, and partly carried down by infiltratLon 
to subjacent strata, which gave it out in springs at lower levels; 
and thus a fertility of aoil and a condition of the atmosphere were 
maintained sufficient to admit of the den-ie population that once 
inhabited those now arid waetca. At present the rain water runa 
immediately olT &om the surface, and is carried down to the sea or is 
drunk up by the sands of the wadis ; and tbe billsides which once 
teemed with plenty are bare of vegetation and seared by the scorching 
winds of the desert,' 

The following appeared in the ' Daily Tel^raph,' September 7, 
1880 :— 

' In consequence of the reckless and extravi^ant felling of timber 
that has prevailed throughout Westera Ru»da during the greater 
part of the present century, several of the streams feeding the Dneiper 
have become dried up, whilst others contribute BO little water to the 
great river that its navigation has already Buffered aerious prejudice, 
and is, in some portions of its course, threatened with absolute inter- 
ruption. Bocka and sandy islands in great number, farming sections 
of its bed, may now be seen where a few years ago from twelve to 
fifteen feet of water hid them from view. Ajs the Dneiper travereee 
and largely contributes to the jirosperity of no fewer than nine 
Russian provinces, or " Governments," this falling off in its dimen- 
Kions and cnpacities is in reality little short of a national calamity, 
for which, however, Russian landowners and the Mir have only to 
thiink their own ignoi'ance and improvidence.' 



NOXIOUS TRADES. 

Dr. Richardson's dream of a Satutland in last year's address 
oondsts mainly of ideal, healthy, well-drained, well ventilated houses 
with plenty of pure air, pure water, and wholesome food. 

To obtain all these blessings is the object of Sanitary Science 
and Sanitary Legislation. Each division of the subject has been 
already so well and ably treated by master minds, that I will not 
venture to add to what has been advanced by them, but I will say a 
word or two on the result of modem sanitoiy legislation, which has 
to a great extent failed in its object. It is a notable example of how 
not to do it, for it places the power of dealing with and abaiang 
nuisances mainly in the bands of those who create them, and it is 
tatiy in very serious cases, with great difficulty and expense, that public 
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opinion ia able to compel local authorities to put the Acts in force. 
These public authorities Beem to be under no responsibility ; they 
consist mainly of officers appointed and removable by the large 
ratepiijers, who, some of them being manufiicturers carrying on 
noisome trades and Uvin'j nt n dislancf,, think more of saving the 
rates and less of the health or comfort and happiness of the i>opiilons 
neighbourhoods cursed by their unwholesome factories. They soem 
to be under no obligation to carry on their works with the leagt 
[xieeible injury to their neighbours, and often neglect the meanB 
afforded by science of doing 80, frequently to their own lose.' If they 
were compelled to either abate the nuisance or remove their 
factonea, they would soon find the way to do it ! The question is one 
of saving expense in altering plant, and adopting improved processes. 
It ia well known that necessity is the mother of invention, Waste 
pro(tnct£ chiefly create the nuisance, and ought to be utilised and 
made a source of profit, instead of poisoning the air we breath or 
the water we drink. For example, the obligation imposed on the 
makers of gas of getting rid of gas refuse led to the invention of 
aniline dyes, fi'Om which splendid fortunes have resulted ; and many 
other instances might be adduced. 

The whole mischief of noxious vapours being driven off into the 
atmosphere might bo avoided if only the vicious system of permissive 
legislation were changed, and the law compelled the authorities, 
however appointed, to put the law in force, and held them, not only 
collectively but individually, personally reRponsible by fine or 
imprisonment for neglecting theii- duty. Especially Sanitary In- 
spectors and Medical Officers of Health, I submit, shoiUd be appointed 
by the State, but however appointed, they should be protected by it 
in the performance of their duties. As it is, the members of 
local boards, in view of re-election by ignorant ratepayers, tl''"V more 
of saving the rates than the health of tie neighbourhoods adjoining 
and surrounding; and the nir is often polluted for miles by their neglect. 
Their intereet would aeeiii to be Uiirnez /aire — which reminds me of 
the advice given by that cmfty old statesman TaUeyrand to a young f 
aspirant for promotion, who had shown too much anxiety to do his 
duty, ' Avant tout, mon ami, point de zdle ! ' 

I have the misfortune to live in the far east of London. When I 
waa a young man and first came to live there, more than forty years 
ago, ours was a suburban village, and the population of the whole 
pariah was under 10,000. By the improvements in London, and the 
removal of the dens of St. Giles, the City, Shoreditch and Whitechapel, 
,Uie population has been driven east, and West Ham is now a town 
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of more tbau liJO,OOD inhabitantji, daily mcreoaing. It Las also bo- 
come a new centre of industry, and, by the formation of magnificent 
dooks, a very important part of London. The Metropolitan Board,- 
having r^ard to the metropolis only, drove the filthy fiictorieu of Bow 
Common over the border (that is, the River Lea) into Esses, They 
took refuge in the adjoining parish, West Ham, where, in the midst 
of a crowded popnlfttion they carry on their noisome trades with 
impunity, mainly owing to the protection given to them by tlie cursa 
of permissive l^islation. Why should not animal charcoal m^ceis, 
artificial manure makers, blood boilers, chemical works, and othur 
kindred trader (if allowed at all to come into populous places) be 
compelled to use retorts oi- other means which science could point 
out to remedy this state of things I When the wind sets our way wa 
cannot open our windows without lieing covered with smut, or 
^kenod by filthy smellfl, especially at night, which is a. greit, 
misfortune in sultry weathei'. 

We cannot even get the Smoke Acta adopted, and our town is i 
becoming the beau ideal of a Black Country. 

An article in ' Household Words,' edited by the late Oh&rleft 
Dickens, published September ll', 1S5T, did much good in calling, 
attention to the dangerous state of parts of West Ham for want of 
proper diain^e. A providential attack of cholera, was the cause oC 
drainage works on a large scale being carried out. They hnva been 
a great blessing, and why should not the Local Government Board 
again interfere, and, by an amendment of the law, drain our atnii>T 
sphere from pollution I The law protects our property and ouc 
liberties, why should not our health and lives 1ie equally the care a£ 
our legislators 1 

HEALTHV HOUSES. 

In rega^ to our houses too much care cannot be taken to havt 
them built on dry aoil. Ouj- stiteta should be laid out as fai' sa prtto- 
ticable in the dii-ection of the prcv.'uliug wind-s, that they may blow 
through them. The walls should be built of suitable materials, uxi 
of sufficient thickness to bo warm and dry. Tlie rooms should bl 
cai'efully vontilatetl, and the sanitary arrangements should receive 
the utmost attention of the architect. The local surveyor 
should Bee that the drainage and water supply are properly attended 
to. In no case should the same cistern be used fordi'inklng pu^MWS 
and sanitation. Water absorbs gases, and the overflow pipes bosf. 
cisterns should never discharge into closet traps, as is too freq^uent); 
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Iiermitted ; nor into cesspools. All such pipes should discharge over 
properly trapped sinks with a space of several inches of ab- between 
them, so that no connection exists between the dischai'gQ pipe and 
the r(M»iviiig sink, 

■ WATER. 

All the fresh watei' in the world has been distilled from the sea, and 
transportfld in the fonn of clouds and vaponr to water the earth. The 
largest lakes or inland seas, the most mighty rivers, and all spiings 
and fountains, owe their origin to tids source. 

Where rain falls depends on meteorological causes and on the eon- 
tour of the land, its foi-ests, and the prevailing winds. Thus, on the 
eastern side of the Andes, the heavily-laden clouds coming from the 
tropics and the Atlantic are precipitated more or less according to 
the nature of the soils, the vegetation, and the districts they pnssover, 
until, croBfling the upper ranges of the lofty chains of the Andes, above 
the limit of jtei'petual snow, every particle of vajwur forming the 
clouds is condensed, and, so to speak, every drop of water is wrung 
out of them ; they are practically destroyed. Consequently on the 
western elopes there is a cloudless sky, rain is almost unknown, and 
what vegetation there is is Bupjwi-ted by nocturnal dews, which are 
drawn from the adjacent water of tho Pacific Ocean, 

Thus on the esvst of the great mountain range, the heavy rains 
caused by the condensation of thi" clouds give rise to lakes and inland 
ssas and mighty I'ivers, some of which flow for thousands of miles 
through alluvial plains, destined henceforth to grow com, and feed 
cattle for the food of oldtir inhabited and moi'e densely populated 
lands, which, like England in the present day, are quite unequal to 
giBw sufficient food for themselves. 

The same thing, on a smaller scale, takes place in oUrovmoonntiy. 
The clouds travelling over the warm water of the Gulf Stream, a 
bi-anch of which impinges on our shores, are pi-ecipitated by the 
mountains and high lauds of Ireland, Devonshire, Cumberland, West- 
moreland, and Scotland. On the west side, therefore, of these ranges 
there is an abmidaiit rainfall. At Seathwaite, under Seatoilar, it is 
sometimes as much as 179'13 inches. 

Tho wettest spot in England is the tjtye, half a mile from Sea- 
thwaite, in BoiTowdale, at the south end of Derwentwater, ajid 1,077 
feet above the sea. The mean fall there is 1 75 inches ; at Seathwaite, 
about COO feet lower, and half a. mile <:S, 140 inches; while at Kesr 
vick, about ten mile; off, it ia only 60 inches. 
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All along the west coast, Penzance, Pembroke, Lancashire, West 
of Ireland, Dumfries, aad the flatter pai-ts of the West of Scotland 
the minfiiii is 40 iache-s, but is more where the groimd ia hilly. 

The mean rainfall of — 



All Cumberland is about . 
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ford) it ia only about 



'while at the driest spot 

It is obvious from the foregoing that more water cannot be drawn 
from any waterehed than falls as rain within it ; and even all this is 
not available, for much nma off direct into the rivers, and flows agtuu 
to the sea to bo re-distilled and re-distributeil, while the remainder 
sinks into the soU. 

The Eoyal Commission appointed to inquire into the future 
sources of pure water for London and other large cities, have accurately 
mapped out all the various watersheds, and atlculat<'d the rnin&ll in 
eacb. The report of these able men, drawn up, I believe, by my friend, 
Joseph Pi-estwich, F.K.S., F.G.9., the Oxford Professor of tieology, and 
one of the ablest geologists living, has exJiausted the question of whence 
IjOndon and our other large cities can derive abundant supplies of pure 
water. It will be for Pai'liament to choose from amongst the many 
Bchemea proposed that which, in their wisdom, after due inquiry, they 
may deem the best, and to jjass the necessary Acts to enable our sanitary 
engineei-a to carry out this great object. Where the local watereheda 
cannot supply the required quantity, it is clear it must be brought 
from a diHtance. 

Smaller towns and villages may be supplied by the way. And 
■when Parliament shall have seen fit to provide the means for enforcing 
the law against the pollution of the streamB and rivers made by 
nature for the benefit of all, it is hu{)ed that at no distant date all our 
Btreams and rivers may afford the local inhabitants a supply of reason- 
ably pure and wholesome water. It has been shown io the section 
on Geology how, by the breaking up of the older rocks, new combina- 
tions have been formed, and beds of sand and gravel deposited with 
water*bearing strata on impervious ones. These sands and gravels 
are the gi'eat natural filtering beds to cleai' the water of our springs 
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wella from anj impurities it ma^ have contracted in passing 
Qtrough tliQ surface Roils. Thus all bas been preparing for the wel- 
hre of man, and for providing him vith pure water, one of the drst 
neceeaariea of life. 

I fear I have exhausted your patience. Yet I have tried, as far 
as I could in the §hort time allowed for this addrees, to show that, 
from the earliest history of our globe, geology, meteorology, and the 
kindred sciences prove to demoDBtratJon tliat thiit world of ours lias 
been prepared by lawa given by Almighty wisdom to fit it for the 
well-being of the creatures destined to inhabit it, and that the hand 
that made it is Divine, There are tongues in trees, books in the 
ing brooks, sermons in stones, and good in everything. 



SEWAGE. 



Mr. Haviland, whom I have before quoted, has well said that sani- 
Bcience ought not and does not consist in expedients for correct- 

the fault of otliers; we ought to go to the root of matters, and not 
first poison our rivers with manufactuiing refuse and the sewage of 
large towns, and then again pay millions for guano to fertilise our 
fields and replace the sewage, while we pay millions more to construct 
sewers to convey it to the sea in utter waste, instead of using it to pro- 
duce grass and grain for food, and to prevent our fields from becoming 
sterile by over-cropping, like tlie Campagna of Rome, once the granary 
of Europe. Obviously there should be returned to the soil what we 
take out of it, or it« equivalent, which is the object of manuring. 

Sewers, under the circumstances of large communities aggr^ated 
in small areas, huddled together in towns, built without any previous 
plan or regard to sanitary arrangements, are a necessity; for the land 
around large cities is not cajiable of chemically deodorising or purify- 
ing such prodigious quantities of sewage as are daily produced, to- 
gether with the volume of water used to cany it. It would infallibly 
soon drown the land with the sludge, which would stagnate, putrefy, 
and generate malaria. Nature's laboratoiy — the soil and atmosphere 
— in such case would be unequal to oxygenate and purify either tho 
solid particles or the water used to caiTy it. This is the great danger 
in over-tasking sewage farms. Chemistry always acta by equivalents 
nod in definite proportions, and we must not attempt impossibilities 
or sin against natural laws. In such a case we must submit to the 
leeser evil of sewers, which are nothing more or less than elongated 
ceospools. These, for convenience, we connect with oiu' dwellings; 
and we must do our beet to keep the sewer gas oat, first by ventilat- 
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ing the sewers and making them r;s for as possible Belf-cleansing;, so 
that no accumulating pi-essure of gas shall force its way in. This ift 
cerbuD to happen if Sood waters or waters used foi- flushing cannot 
more freely escape otherwise. At best a trap iu only closed by the 
weight of two or three inches of water, which pent-up gases, often 
equal to ft presaui'e of thirty inchce, can easily displace, and then there 
is direct commnnieation with the inside of our dwellings. In the first 
place wc must look to our eugineei-s for the most scientific form of 
traps they can furnish, and then see them fixed efficiently by skilful 
plumbing. Great danger and vast mischief have arisen from bad ti^p« 
and defective plumbing. Mr. Eaasie, C.E., one of our Council, did 
great service to sanitation at the Exhibition at the Croydon Congress, 
lastyear,b)' exhibiting traps which were defective, or had become so by 
corrosion in use, and which did deadly mischief before the cause wa:i 
discovered. Rats also frequently burrow into the cellars and make 
free vents for sewer gas. It is feared that many fever dens exist 
from simitar defects to those shown. Much, however, may be done 
to lessen the inherent danger of sewers by ventilation and conetant 
Bushing. Fresh sewage does no harm, unless fermenting or contami- 
nated by the emanations, whether germ or gases, from fever or otlier 
contagions diseases, which, under certain circumstances of beat 
and fermentation, if not multiplied, ai-e, at least, often conveyed hy 
the sewers. What the nature of contagion and infection ia, whether 
by germs sui gfrierls or otherwise, is not yet thoroughly known or 
understood, but, I believe, the favoiu;ite theoiy of some eminent medi- 
cal men is the germ theory. This I know is disbelieved in by others 
equally eminent ; and who shall decide when doctors disagree 1 Dr. 
William Proctor, in his valuable treatise on ' The Hygiene of Air and 
Water, the Effects of their Impurities, their Detection, and the Modes 
of Remedying them ' (London ; R. Hardwicke, 1872, p. fi7) saya : — 
' If it be true, as modem science has almost demonstrated, that 
the real agents of Buch diseases as infections fevers, cholera, rinderpest 
and other allied (zymotic) affections are living germs and not a 
gas, or vapour, or dead organic matter, it becomft^ a physiological 
rather than a chemical question to decide on the best means fitted for 
their destruction. That which has been proved in respect of small- 
pox and other allied diseases is very applicable to the present inquiry 
BO far as it relates to the most probable existence of germs in the 
water we may drink. The agents, then, of tbet^e diseases, it is be- 
lieved, are living germs, capable of remaining dormant for an uncer- 
tain but not indefinite time, and then springing into activity when 
they find the conditions requisite for their development. But whether 
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these gemiB are cap&ble of destmction by oxidation in tbe fttmosphore 
or water is an unsettled question. We do, however, know tliat these 
germs are destroyed by a high tempemture, that they are killed by 
a large number of caustic substances, and tliat they cannot resist the 
action of certain agents, such as carbolic acid, wliicb act on them as 
i^ecific poisons. Therefore to this class, rather than to oxidiBing 
agents, we look for their removal. And in the ca^ under consiilera- 
tion, the reliable agent Ls heat.' [This agrees with my late dear 
friend Dr. Grace Calvert's experiments, but lie found that a very 
much higher temperature thou boiling wator was necessary to destroy 
them. Fide ' Transoctiona of Eoyal Society.'] 

Then as to the ultimate disposal of sewage. It must no longer be 
allowed to poUute our rivers, poison our drinking water, breed fever, 
and destroy our fish. We can do something to mitigate the mischief. 
We can precipitate and deodorise the solid mattw by the aid of proper 
agents and intercepting tanks, and thus render the effluent water 
Hufficientiy harmless to justify its return to our streams and rivers, 
where the current is sufficiently strong to dilute it, so that the oxygen 
of the atmosphere, vegetation, and animal life may in turn purify 
it in nature's laboratory, and render it again fit for use. I know 
not how, with my present limiteil knowledge of chemistry, tlie salts 
of sewoge in solution can be got rid of ; and, to say the least, it is a 
filthy idea, that water, if ever impregnated or any way contaminated 
by sewage, or by passing through cemeteries, should be allowed to bo 
supplied to our cities by wat«r companies who take their supplies from 
polluted rivers. However bright and sparkling to the eye water may 
appear, if it contains any trace of sewage in solution, it is not fit for 
the use of man. In all cases of doubtful water, it should lje boiled, 
left to cool, and be filtered through animal charcoal, which will eli- 
minate a lai^e portion both of organic or mineral impurities. 

For small communitiea and villages with plenty of diy earth to 
be had, and fields and gardens for its disposal, any attempts at sewers 
would, I submit, be inexcusable ; they would never be kept in oi-der; 
and uuder proper regulations earth closets seem the natui'al remedy. 
They have even been adopted with success in some large towns in the 
north. Sut doubtless the disposal and utilisation of sewage and a 
pure water supply are the great sanitary problems of the day. 

MARSH FEVER. 

I have lately been reading an exhaustive work of great resoarch by 
Dr. Mftocullooh, published in 1827, on the production and p 
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of maJaria, which deserves to be better known and studieij than it 
is. It contains some Bound advice and some startling facts. The 
doctor proves that, in all parts of the world, the same causes prodiu 
the same effects, and that drainage, cleanliness, and ventilation at 
the sovereign remedies.* He conclusively shows that decaying v^;e- 
table 01' animal matter under a hot sun in damp soils, swamps, or 
swampy stagnunt pools, however small, is capable of generating the 
(Ktison of malaria in sufficient quantity to poison those who inhale it, 
and cause fever which ia often mi.-itaken for, and ti'eated as, t^hoid. 
Many examples are given. The source of the [joiaon is well known, 
hut what that poison is, or how generated, out chemists have 
not yet been able to determine. Without going to Indian jangles, 
tropical rice-fields, or Afiican swamps for examples, we have the 
melancholy fact that some of the fairest portions of the earth have, 
in all ages, been euSering fi'om it in those parU where drainaga 
has been neglected and natural swamps exist, especially on i 
banks. 

Need I name Italy, with its Koman or Pontine marsh fever, and 
Greece! and this in spite of warning and the accumulated experience of 
ages, though the remedy,drainage,basbeeQ well known from the earliest 
time of which we have any record. Mr. Haviland writes, in a recent 
paper of his, read at Croydon (see page 193, vol. i., of our ' Transac- 
tions'); — ' Hippocrates, who lived between two and three thousand 
years ago, was a physician and the founder of medicine. He was in 
advance of the age in which he lived, and, in many tilings, in advance 
of that in which we live. This extraordinary man lived at a time 
when thei'B were, as contemporaries, some of the most brilliant men 
the Greek Isles ever produced. He taught, at that remote period, 
how necessary it wan to study the natui-e of the soil in relation to 
disease, the qualities of the water which citlier sprang from it or had 
flowed over it. He laid down certain rules, which are applicable n 
to the same locality wherein he practisod, as to the selection of s 
ic. ; and he wrote a philosophical treatise on airs, places, and watery I 
which may be read now with advantage, and especially by those who i 
think there is nothing like the learning of the nineteenth century, 
for they will there see clearly and distinctly shown, that diseases havB 1 
a geographical distribution, and that the soil on which a man livnd 
must be studied by the physician who would wish to combat sn<^ J 
cessfuUy with disease. 

'The graphic description of the effect of the swampy coimtiy around J 

* Mr. DunnaRe I ells me that in all hl.i expcriencea in New Zealand awampi J 
tw never heard of a case of (ever or malaria. ' 



BEonosAh fbbbid&nt's addbxsb. 235 

the river Phasis on. the dwellers there, shows how keenly he observed 
And how highly be appreciated the facts which nature pointed out to 
him on the bosom of mother eartb. Hippocmtes well knew that, 
whilst the crust of the earth remained n;j it was in his day, whilst 
thei-e were deltas, swamps, and lagoons exposed to the heat of the 
sun, that disease would arise ; and tluit, unless these spots were pointed 
out by the phyfiiciarui, men would heedlessly settle there, and in the 
Rei^uel pay the heavy penalty of ignorance, which we ni-e doing every 
day. All this knowledge had been gathered, digested, and sent forth, 
in the most choice langiiage that man could write, centuries before the 
Christian era ; and yet we are, iii this our boasted nineteenth century, 
piling up statifitics, binding them in blue covers, placing them on our 
shelves, and converting these volumes that contain them into simple 
dust collectors, I say this h humiliating, and certainly does not 
encourage ua in believing tiiat the efforts wliich sanitary institutions 
are making now wtti be followed by the anticipated success, at 
least in this country.' And hei-e let me pay my willing tribute of 
respect to the zeal and ability with which Miv Haviland in his work 
has followed the teaching of his great master. 

Dr. MacculJoch conclusively shows that in our country some small 
spaces are sufficient to generate this poison, and cauae fever where 
least expected, though, of course, in large districts, such as tbe Fen 
Country, it is moi-e prevalent and more virulent. It occurs more 
or less oa the marshy banks of our own rivers ; and the Essex 
marshes on the banks of the Thames are not free from its dire effects. 
The ' Times ' of October 8, 1879, had the following intei-esting account 
of tbe poison of marsh fever, which shows a laudable attempt to 
discover its nature ; — 






' THE FOISO» Of UAbSU FEVER. 



The pb}rsical cause or poison to which marsh or intermittent 
are due, was made the subject of special investigation during 
the spring of the present year, by Signor Tommasi, Professor of 
Pathological Anatomy at Rome, in conjunction with Professor Klebs, 
of Prague. According to an account laid by the former before the 
Academy of Rome, the investigation was rewarded with complete 
success. The two investigators spent several weeks during the spring 
season in the Agio Romano, which is notorious for tbe prevalence of 
this particular kind of fever. They examined minutely the lower 
Ktato of the atmosphere of the district in <)UP*tioD, as well as its soil 
and stagniuit waters; and in tbe two former they discovered a micro- 
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scopic fonguB, cousistiiig of nnrcieroua moveable ehining spares, of » 
loagish oval shape, and a micro-millimetre in diameter. . This fungus 
was artifidnll^ generated in various kinds of soil ; the fluid matter 
thus obtained was filtrated and repeatedly woRhed, and the residuum. 
left oAer filtration was introduced imder the skin of healthy doga. 
The Game thing was done with the firm microscopical particli 
obtained by washing large quantities of the sui-G)ice soil. The atuinalfl 
experimented upon all had the fever with the regular typical coarse, 
showing free intervals, lasting various lengths of time up to sixty 
hours, and an increase in the temperature of the blood during th« 
shivering fits up to nearly 42 degrees, the normal temperature ii 
healthy doga being from 38 degrees to 39 degrees Centigrade. The 
onimala artificially infected with intermittflnt fever showed prft- 
cisoly the same acute enlargement of the spleen as human patients 
who have caught the disease in the ordinary way. And 
spleens of these animals a large quantity of the characteristic form of 
fungus was present. The fungns was also found abundantly in other- 
lymphatic vessels of the animals. As the fungus here grows into 
the shape of small rods, Tommasi and Klebs gnve it the name of 
Bacillus Malarite. The strictest scientific method pursued in this 
investigation does not admit of a doubt that the accomplished ii 
tjgators have really discovered the real cause of the disease in que>- 
tion. The discovery may be regarded as another of the series of 
which those in connection with inflammation of the sph 
diphtheritis were earlier esamplcs. Against the inttrmittent fever 
poison, which is connected with this newly discovered microscopio 
fungus, the medical art was formerly as powerlesa ob it still is against. 
diphthpjitis and inflammationa of the spleen. For intermittent fever, 
however, medicine was provided with a remedy, when the virtue* 
of quinine were made known, and it may be reasonably expected 
that, as in the latter case, so against the poison of the diphtheritic 
fungus and that of splenetic inflammation, medical science will sooner 
or later discover their appropriate antidote. Farther particulars of 
the ejcperiments and discovery of Tommasi and Klebs will be found 
in the July number of the " Zeitschrift," edited by Professor Klebs.' 

Towards the beginning of the sixteenth century a very terrible 
malady made its first appearance in this land. The origin of the evil, 
called Sudor Anglicanus, was at that time supposed to be wi'apped in. 
mystery. The disease populai-ly known as the sweating sickness 
looked upon as one of those visitations which have so often been attci- 
buted to an offended Providence, instead of to the true cause of tlieir' 
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existence, niammed by the light of modem teacbing, we can eater- 
tain but little doubt that the dreaded sweating sickDess, which created 
such havoc in the reigna of Henry VIII. nnd his son, wius entirely due 
to the nlmost Eastern condition of things then apparent in our aystem 
of drainage and ventilation, such as it was in those days. The houses 
even of tiie groat harboured filth and dirt, which were allowed to re- 
main uni-emoTed, and thus to exhale their nosioua gases with fat«I 
freedom. The narrow streets were the leccptaclea for all garbage, 
whilst open sewers slowly rolled their contents towards a jwUutod 
river, which became continually more polluted still. Pure water for 
drinking purposes was scarcely to be had. Tbe bvewers, it is stated, 
monopolised the spripgs for their trade, whilst tbe conduits, which 
even a century before had been insufficient for the wants of the 
people, now simply mocked at the reqnirementa of the town. Meat 
it is stated, was cheap, and the English people notorious for their ro- 
bust appetites. It is not, therefore, surprising that men breathing 
in their own homes, and out of doors, a fcetid atmosphere, with tfaeir 
blood heated by heavy conaumptions of animal food, should fall easy 
victims to a. pestilence which their own offensive habits had helped 
engender and encourage. 



ATMOSPHERE. 



In treatingof the geological part of our subject, I have spoken of the 
Kca, hut it is to be observed that our planet is invested with two great 
oceans — one visible, the other invisible ; one entirely envelopes it, and 
at the bottom of this wo live ; the other covers two-thirds of its sur- 
face. All the waters of the one weigh about 400 times as much as all 
the air of the other. We used to speak of the sea as unfathomable, 
but, by modem improved instruments, it is ascertained that the 
greatest depth is from four to Cve miles, which is about the height of 
the loftiest mountains above the sea ; whilst the shoreless aerial en- 
velope, the great laboratory of nature— the atmosphere — is about 50 
miles high ; but aii' being a highly elastic fluid, it is impossible to ob- 
tain its exact depth. If the air were a non-elastic fluid like water, 
we could ascertain the height of the atmospherical ocean with the 
barometer, and gauge it by its pressure, but, owing to its elasticity, 
the lower strata are pressed down by the superincumbent air with a 
force of about 15 lbs. to the square inch, while those at the top are 
inconceivably light, and at the top of high mountains it is so attenu- 
ated that it is difficult to breathe. Chemist* who have made the ana- 
lysis tell UB that, out of 100 parts of atmospheric air, 95'5 conust of 



338 HBTBOBOLOOT AITD GEOLOOT. 

oxygea »nd nitrogen, mixed In the proportion of 2 1 of oxygen to 79 
nitrogen by volume, and of 23 to 77 by weight ; the remaining i 
part consista of 0'5 of curbonic acid and 45 of aqueous raponi 
Mixed with these there is generally a minute quantity of a 
and a Bmall portion of oxygen in a highly electrical state, to whig 
Schoubein gave the name of ozone. 

The imporbmce of ozone in the economy of nature has only qui 
recently been aacertained and appi'eciated. Dui-ing the thirty yea 
which have elapsed since the famous researches of Schiinbein, o 
has been studied by some of the mo.^t illustrious scientific men of tl 
century. The most recent work on the suhject which has come u 
my notice is by Dr. Cornelius B. Fox, and it contains a resume of a] 
that was known up to the date of its publication in 1 873. 

Schonbein, in his work on the action of oxygen (the life-givim 
principle in the air), expressed his opinion that the blood globnle^ 
like phosphorus, are endowed with the property of chemically polar 
ising the osygen of the air with which they are brought in contact n 
the liuigs, and of thus aphtting it up into oTOue and anti-ozone. 
must not, however, quote further, but refer my hearers for full p 
culara to the many learned treatises on the subject, which treat of U 
abstract principles of expevimenlal chemistry, All I can add aboflri 
it here is, that it is believed to be the chief oxidising principle of tl 
air we breathe, and is one of the chief agents by which tlie many ii 
purities contracted by air and water are removed altogether, ' 
changed into harmless oxides. 

Breathing consists of two acts, viz. : inspiration or taking istl 
the lungs pure air (when it may bo had), and expiration, or expelliQ( 
it again from the lungs in an impure state — for, by the act of broatk'V 
ing, it is deprived of ita vital oxygen, which is replaced by carbooiQ 
acid, accompanied by a variable quantity of organic subataooes, a 
Btsting of fatty matter and particles of epithelium or skin, estimated 
for an adult at as much as 30 to 40 grains a day. 

This is the cause of the disagreeable odour of close and crowdad 
rooms. The watery vapour given out in respiration, laden with theag 
impurities, condenses on the walls of confined and ill-ventilated b 
rooms and buildings, is condensed, and trickles down infistid si 
Hence the absolute necessity of ventilation if we wish to enjoy • 
healthy home. 

One means of preventing the air becoming continually mora ii 
pure by the gases discharged into it, is the chemical law of c 
by which they are diluted and carried away by the wind, which b 
stitotea a fresh supply of pure air. 
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When the air stagnntes, whether in mountain valley, or in 
closely shut rooms, or in crowJed courtti and alleys into which a 
breath of air or gleam of suoi^hine cilb scarcely enter, there can be 
little wonjer that disease aod tleatb are the result. 

The legislature lias passed Actfl for the purification of the atmos- 
phere of smoke and noxious vapours, but bus not t&ken meoBures for 
putting these Siinitary Acts in force. Nature is more beneficent, and 
by the aid of winds does much to remedy the [joUHtions made by man, 
by diluting them by ventilation on a grand acale ; and we ought to 
see that no im{)edimeDt is laid ia their way. 

Falconer, in his beautiful poem, ' The Shipwreck,' makes the pious 
Bailor Bay ; — 

Perhaps this storm is sent with heating- breath, 

*Krom nelgbbouriiiK shores to scourge disease and death ; 
Tia oura on Ihioe Almighly Wisdom to rely, 
Tlif mercy supplicate it doomed to die. 
Hain also has a bene&cial influence in washing out many of the 
more solid impurities floating in the air, and we Londooei'S welcome a 
heavy rain to wash our dirty streets, and clear away a London fog, 
which is mainly smoke, and ought economically to be burnt, and not 
mixed vith the damp and vapour of a winter's day. Rain also 
washes out of tlie atmosphere the ammonia suspended in it, and assists 
greatly in fertilising the soil. Snow has a similar beneficial eflect. 

In all the books on ventilation, I find reference is made to the 
di-eadful tragedy at Calcutta, when 146 people were shut up in what 
was called the Black Hole, and in the morning 133 were found to be 
dead, and others dying. That is an extreme ca^, but too much stress 
cannot be laid upon the necessity of ventilating our hou-tes, and it 
haa been well remarked, that we have too many Black Holes from 
overcrowding and closely shut-up bedroomn. Sometimes a broken 
vrindow is a positive blessing, and it ia a good precaution to lay out 
streeta in the direction of the prevailing winds, that they may blow 
through them as much as possible. 

A man consumes the vital principle of a gallon of air every minute, 
and a candle or lamp bums the oxygen of the air in proportion to the 
size of its flame, and, if placed under a receiver, is extinguished as soon 
as the oxygen is consumed. 

A ready mode of ascertaining the amount of carbonic acid thrown 
off from our lungs is by breathing through a tiit>e inserted into clear 
lime water ; the water soon turns milky, and the lime is thrown down 
in the form of a carbonate. 

Need more be said to enforce the necessity of ventilation t 
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BAD FOOD AND JEWS. 

Bad food, and especially diseased aniroal food, as well as unripe or 
decaying fruit, is the cause of many serious illnesses, which our phy- 
Bieiana find it difficult and often impossible to grapple with. Too grvak 
severity cannot be visited upon those villains who knowingly sell dia- 
eased meat, poultrj-, or fish. The immunity of the Jews from scrofula 
is a great fact. Tlioy are forbidden by their law to out the foul aniuuLL 
The pig (mts eci-o/n) is the principal — nearly the only — animal food 
of the inhabitants of the Western jirairies. Sci-ofula (from me aerofrt) 
I learned when in America was the cause of much suiFering from that 
sad disease. It is lii'st cousin to consumption, which is terribly fatal 
in the United Statee, 

The following extract from the ' Ecclesiastical Review ' of July 31, 
1880, fully bears out the above experience, and is a very remarkable 
testimony in favour of carefully -selected animal food, it being well- 
known that the chosen jwxiple only eat food killed by their prieata, 
after careful examination, anil that any beast discovered to be 
way unhealtliy, or fomid to be io any way defective, is discarded, or 
more probably sold (o Christians, who ai-e not so particular 

'What he {Dr. Tliring) states as to the sm-vival of Abraham'a 
children is very interesting, and fully borne out by vital statistics 
well as bySciipture prophecies. A Jew's life (he says) is found on -, 
average to be worth fifty-seven years in duration, whilst a Christian's: 
in the wiine country is only worth twenty-seven, or less than half ■■ 
much. Dr. Septimus Gibbon, speaking at the Pathological Society 
of London, in 1876, said: — "The Hebrews of the metropoli 
notoriously exempt fi-om acrofnbus and tubercular taint. During tha 
last twenty-five yeaiB I have attended a large number of Hebrews, 
both as hospital and private patients, and have never met with m 
single case of pulmonary consumption amongst them ; and a former 
colleague at the London Ilospifai], who had a large clientile amonj 
this favoured people, told ine that for forty years he hod only met 
with two cases, Tlie medical officer of one of their large schools baa 
remarked that tlieir children do not die in anything like the ratio 
Gentile children ; and in the district of Whitechapel the McdicftI 
Officer of Health has reported that on the north side of the Hi^' 
Street, occupied by Jews, the average death-i-ate is 20 per 1,000 in- 
habitants ; whilst on the south side, occupied by English and Irish, it 
is 43 pec 1,000.'" — {' Trans, of the Pathological Society,' vol. nxnL, 
p. 437.) 

Antonio Brady, F.M.S., F.G.S. 
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The BlSRor of Kxcter, in propoNng a vote of tbanks to the Preaident, 
sud he did not think it wns posiiihle to have lialeoed to his addi-eeg with- 
out feeling more and nioi-o interested, Tliere wiis a jjreat deal in it for 
after conBideiutioii. The lectui'e contained a great deu.! of that which 
wan altogether new to the majority of them. It was impossible that 
they could have listened without interest to the causes to which were 
ttttrihuted the fnmine in India, Scientific men had done much for 
good and evil, for scientific men had made mistakes, and there still 
remained a gi'eat deal for science, with caution, to do. He did not 
propose to criticise the irrigation system of India, but they must all 
feel an interest in their fellow-men, and could si-e the value of a betl«r 
application of scientific principles' to these matters. He did not think 
it was poaiible to abstain from expressing their gratitude to one who 
had given them such valuable information, and he hoped it would 
stimulate those who had listened to it to the scientific investigation of 
these mattei^ in the interest of hnman life. 

Mr. Hawlissos seconded the motion. The paper was so discursive 
tbat it would be impossible t« attempt to deal with all ita points. 
With some of the opinions expresfted he agreed, but he most confess 
that there was a coiii^iderable portion of the opinions expi-essed on the 
[Aper with which he did not aip:«e, and it would be hopeless for 
humanity if they were true. Tbcy had heard a great deal about 
tree-planting. No doubt tree-planting did modify the climate, but, _ 
unquestionably, it did not in any great feature change it^ and 
when they heard that springs and rains were caused by it he looked 
upon the statement with great hesitation. They had also heard of 
malaria. Very few men had had the opportunities of considering 
what was called uialai'ia that he had had, and he had come to the 
conclusion that in the vast proportion of those coses the cause of 
mortality was not the earth or the climate, but the filthy habits of 
the people upon the suriace. Climate was not so deadly a thing as 
even scientific men supposed. He would gife them an instance. 
Before he went out to Uie Crimea he rend Dr. Clark's Travels, and 
was there told that in the Crimea fevers were the gi-eat cause of com- 
plaint ; that if you were exposed to the morning aun you were liable 
to fever, and that if you were ex])osed to the evening dews or di-aiik 
the water you were liabln. Wheji ho got there what did he find 1 
The Go\-ernment had sent out the finest army that had ever left our 
shorra — seasoned men in the maturity of health. They knew how 
shamefully our soldiers were neglected, and how they were kept under 
conditions in which life was sacrificed to a shocking degree. There 
were British i-egimenta there that in three months lost T0(( men out 
of 1,000. He did not wish to take credit to himself, but the Govam- 
ment of that day selected him and certain medical gentlemen to go out 
to the great hospitals on the Bosphorits and in the Crimea, and see if 
it was posKible to modify that state of things. At the same time m 
Oommissariftt Depai-tment was sent out, and, public indignation being 
aroused, all sorts of relief despatched, and therefore the Saaitjiiy .Com- 
mission could not take all the credit ; but he maintained that they 
did good they did not receive credit for. Instead of the climate ol 
the Crimea being the deadly one i-epresontcd, after their ari-ango- 
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mentfl were carried owt thfi soldiers were iu a better position than Uiey 
were in their own banucks at liome, although they wei-e ejiposeil 
morning and evening. 

Dr. KiCHAKDSOS said the address had brought forward Colonel 
Corbett'fi report, and if that should turn out to be true notbing wcnlil 
be more remarkable. The statement in it vfna that the canaJ ^^t«in 
in India had been an utter failure, and that if the process went on 
the whole of the ii-rigated part of India would be soon a sterile 
desert. He knew that if his friend Colonel Cotton waa preeeut. he 
wonld declare that this was not the case. He mentioDeii this to sliuw 
that this matter was controverted. He himself had tiied to get at 
the facts through the natives, but their accounts were very contra- 
dictoiy. 

Sir Antonio Brady, in responding, said that he must not be held 
reqx)UBible for all that was in his paper. He ebould not have ({uot«d 
as he had unless be had believed in what was wiitten, bnt as he bad 
not been able to verify the statements, he had given b^ authority foi 
them. His desire was that this matter should be discussed. 



Observations on the Geology of Exeter, and the Im 
probability of there being a Subterranean Water 
Supply for Economical Purposes. 

In consequence of an alleged insufficient supply of water from 
its source in the Ese for the City of Eieter, the Corporation, about 
two years and a half ago, purchased the Water Works from the Com- 
pany, in order that such alterations and additions should be made as 
might from time to time be considered necessaiy. Since then the 
possibility of a sufficient subterranean supply has been fi-equently dis- 
cussed in the local newspapers. It has been argued that inaamiich a>< 
Exeter is on the New Red, an undoubted supply 'of very pure water, 
enough for drinking purposes, might be obtained ; that is to eay, 
enough for the wants of from 45,000 to 50,000 persons. 

The purpose of this paper is to raise the question among scientific 
men as to the probability or improbability of so much water being 
obtained by boring within the eity or its environs. 

Of course, all subterranean water must have, at some time or 
other, percolated through the cracks and rents of the aurfece rocks, 
and the quantity of water must largely depend upon the surface con- 
Ggnration of the locality. A flat surface is more likely to retain th& 
water than rising ground. Remembering that Eieter is on a tongue 
of land, and, except towards the east, is sui-rounded by valleys, it 
may be fairly assumed that more than the aveiiige quantity of rain- 
water finds its wny to the sea. An authority on these matters stated 
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t a recent meeting of tlie Britiith Agsociiition that probably- on»-tliird 
I of the niinfiili entered the locks. Hut I question very itiucli if such 
k proportion will be founil in tfau rocks of £xet«r. Necessarily, any 
cotupntation as to the proportion of the 30 inches of annual rninfoll 
that enter^H ita rocks must be hypothetical. It must aIho be remem- 
bered that the inelinjitJon of the beds from or towards the city will be 
an important factor, as water usually works ite way along the plane of 
the l>eds. I have known instances of well-wat«r being abundant on 
one aide of a valley, and none to be met with at Bimilar depths on 
the other side. But with this I will deal moi-e fully hereafter. 

Reference to a geological map will show that Exeter is in part on 
carboniferous shales, in part on the Ti-ap, and abio on the Kow Red, 
During the formation of the shales, and most likely towards the close 
of the carbouiferoos period, the whole of this neighbourhood— and 
more or less, from Dartmouth to the Land's End — wiis greatly ex- 
posed to earthquakes and volcanic eruptions. De la Geche eaya : 
* The whole of the tjlatcs and Sandstones are intermingled with the 
Triippean in a way to show that there must have been considerabU 
igneous action, during which ashes and vesicular lavas showing little 
pressure were ejected contemporaneously with the deposit of the slates 
and the sandstones.' Thia authority here more particulai-ly refers to 
the district between Dartmoor and the Land's End ; but it appears 
that a similar volcanic actiou characterised the termination of the 
shnle period in this locahty. Between Exeter and Dartmoor are 
several volcanic vents, and everywhere in this locality the shale is 
contorted and torn in almost every conceivable manner. I might 
also observe that in an important section of the fTew Bed in the 
Heavitroe Quarry, the cleavage joints are for the most part so filled 
with carbonate of lime as to render it imposuble for water to find its 
WAV through them. Hence the action of springs in that quarry, 
Exeter, geologically, may be divided into several areas ; — 
IhI. From the tkiutb Western Kailway Station to the bottom of 
Exe Ijuie, along what was formerly the Brook, then around the 
Princess Bond to Fore Street Hill, and thence by Fore Street Hill to 
the West of England Insurance Office, an area will be described 
whicli ha« a stratum of clay from 2ft. to 4ft. thick, of a yellowish 
colonr and very tough, and lieneath the cnrbooiferous shale, com- 
monly called shillet, to a considerable dapth. My ii-iend Mr. Parfitt, 
uf the Devon and Exeter Institution, hes kindly supplied me with the 
notes of a boring at St, Ann's Well Brewery, commenced in Morcli 
of last year. This well will be found situated alwut midway between 
Queen Street Station ontl Exe Lane, and befoi-e the filling up of the 
valley for railway purposes was on the ' nap ' of the hiU descending 
to the valley. The boring commenced in the shillet and only reached 
water at a depth of 305 feet, and then only in quantity not much in 
excess of the requirements of the Brewery. Mr. Parfitt has also fur- 
nished me with tlie notes of a boring of a well for the City Breweiy 
in 1849. At a depth of 15 feet the boring was through water gravel, 
then for 85 feet through the shillet, for 54 feet more throngb alternate 
layers of trap and red shillet, then for 90 feet tlirough blue shale, for 
3ft. through water sand, and for 33 feet moie through blue shale. 
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r n Hiring a total of 2T0 feet. Thk great depth was necessary in order to 
obtain '\vat«r, and although in a valley, you will perceive, is not much 
less tbnn the number of feet necessary to be bored for the St. Ann's 
"Well Brewery. 

In (lig^nf; wells iu this rock the depths nt which water is obtained 
differ very extraordiniiiiJy. A well has a fairly good supply at a depth 
of nine or ten feet in one place, while others not 20 yards ofT 
have not had water at le^ than 50 or 60 feet, and in the cases of 
the St. Ann's and City Brewery Wells an approximate depth of 300 
feet Lad to be reached. This probably results from the presence 
of numerous faults, or slides of large masses of rock, fi'om vaiioua 
causes, but mainly volcanic. A very good section of this i-oek miiy 
be seen in the Princoss Boad, close to Head Weir. 

2Dd. If another lino be drawn from Gandy Street up High Street, 
along Longbrook Street, then descending to the bottom of the street 
and folloiving the line of the ancient brook to the South "Western Rail- 
way station, it will be found to encircle the igneous rock on which 
the Castle of Exet«T stands. The least exposed portion of this rock 
is very compact and ponderous, and when a portion of the base of 
the hill was cut away for the South Western station it was thought 
that the stone was sufficiently hard for the bridge which spans the 
railway near the prison ; but aftei- a few years of expafure the stone 
softened and giiulnally cmmbled away. It has a granulated, or small 
grainy, and purple gi-ound, sprinkled with minute shining points. 
It has numerous Essurea crossing in all tlirections, or filled with 
white hard veins of calcareous spar. After long exposure this stone 
degenerates into a red clay, and this clay composes the suiface of the 
Ciw4Ie Hill, from whence no doubt this eminence derives the name 
of ' Ilougcmont.' This, it must be remembered, was a volcanic rock, 
and was probably thrust up at the close of the carboniferous period, 
which will probably account for the very broken and disturbed con- 
dition of the surrounding shillet. 

3rd. From St, Stephen's Bow to St. John's Hospital, including 
Bedford Circus, the stratum is of sand and gravel ; this is followed by 
clay, mixed with small masses of the duintegrated rock of the Castle, 
And the masses becombg larger and more compact soon form a rock 
of the Game kind. The wells in thin area are from 20 feet to 30 feet deep, 
and give excellent water. Tlie well vrater of this locality fa far 
preferable to that of the shale ; but immediately beyond the Circus, 
or Soiithemhay, we find water certainly unfit for domestic use. In & 
well Iwhind my own house, in the middle of Southemhay, the wnter 
WHS declared by the city analyst some twelve months ngo to bo unfit 
for such use. I have been unable to trace the cause of the presence of 
BO much ammonia in this water. 

4th, Above St. John's Hospital and Longbrook Street, the second 
stratum is a fine red sand about 60 feet thick. Under this, in some 
plnces, is n bed of soft marl from 4 feet to 6 feet deep, and then again the 
red sand. The sand extends all over St. Sidwell'a to the Black Boy 
Turnpike Gate. The soil of the adjaeent fields has been for n century 
and upwards used by the brickraakers. But in this area of the New 
Bed ttiere is less water than might be snpi>osed. At Lion's Holt 
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there baa been a. very fine spring fi-om time immemorial, and altLougU 
it comes through the thin bed of the Ti-iua at that place, I have been 
long in doubt whether it i-eally came from the New Bed or from the 
ahale underneath. At Polsloe Road the welk ore from 20 feet to 30 feet 
deep, and yield an average supply of water, but, as I am told, not 
much in excess of the wants of the owners thereof. Mr. Hitt, of 
Heavitree, told me a few days ago that thei-ewas a well 100 feet deep in 
the New Red at the comer of the road leading from Magdalen Road 
to tbe Barufield, and, although at fio great a depth, there was sc^irtsly 
any water. 

Dth. But to be more comprebensive it may be brieSy stated that 
a line drawn fiwm Taylor and Eosley'fl iron foundry in Uommercial 
Road to Lion's Holt, thence to tbe Blackboy Turnpike Gate, will 
describe the boundary line between the shiUet and the Trias. In 
other woi'ds, tbo half of the city on tbe north and west aides will be 
altc^etlier on tbe sliillet, and that on the south and ca»;tem portion 
will be on the New Bed ; but, necessarily from its conjunction with 
tbe shale, there will be no considerable depth of New Red except at 
some diatauce from tiie city. 

My conclusiona are, first, that in and around Exeter natui'al 
underground basins for the collection of water are not likely to be 
met with, and that the improbability is rendered greater by tJie 
presence in the very heart of the city of an extinct vohamo, ivliicb has 
considerably upheaved the beds and bi'oken them in almost every con- 
ceivable variety of manner, 2nd, that the depth at which water can be 
obtained in the shale, indeed tbe linding of water at all in any large 
quantity, is eo uncertain as scarcely to justify the expenditure neces- 
sary for an expeiimeut, 3rd, that the New Bed on the south- 
eastem side of the city being w thin, and the surface configuration of 
this part of the city unfavourable to the collection of a lai'ge quantity 
of water, I am unable to believe thiit water in anything like a large 
supply eon possilily be obtained at a nenrer point tlian the lower part 
~C Hea\-itree, about one mile and a hulf fi-om the centre of the city. 
Thomas Andeew, F.G.S, 

Mr. Martin, O.E., said that, as a, citizen, he desired to eay that 
they ought to feel greatly obliged to Mr, Andi-ew for the light he bad 
thrown on the subject. They bad been reminded from time to time 
that there was a report by a distiuguiahed hydraulic engineer which 
recommended them to seai-ch for water imm»jdiatdy under their feet. 
That report had not beeu publiGhed. He thought it a pity that they 
should be so often reminded of this without theij' knowing its ten- 
dency. He quite endorsed the remarks as to the supply of water at 
Lion's Holt. Mr, Andj'ew did not say in direct terms, but left them 
to infer, that the water issued from the cartjoniferous mass and simply 
oozed out through the new red in the lower part of the valley, He 
had under consideration the boring of a deep well at Teignmouth, 
and on mokiug inquiries as to the boring of wells, he was surprised 
at tbe result. Two cases wei-e mentioned by Mr. Andrew. At 
Exminster the boring was made in the new red sandstone, and then 
.- they bad to go to a great depth into the carboniferous shale. He 
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mentioned the deptLsi of the wells in several places to show to wliat 
extent they had to hon?, viz., at EimioKter, 473 feet; at Crediton, 
246 feet; at Silverton, 257 feet ; Topsham, 220 feet. If they had to go 
to such a preat depth they would have to pnmp it up at some cost. 
They were told from time to time that there was abundance of water 
at Lion's Holt to supply the city. People imagined that because 
thei'e was water upon the surface there was an inexhaustible aup]>ly 
underneath. Some time ago he was asked to go to Marvpole Head 
and I'eport on a supply there. A report from a gentleman who signed 
himself ' CE,,' stated that there was abundance of water on the top 
of Marypole Head. He went there, but declined to report, as there 
wns not enough to report on. There was just enough water to flow 
through an inch pipe. 

Mr. Parfitt said they must bear in mind that from the river 
Exe, extending about IJ mile in an easterly direction, was the 
collecting ground of the watAr, broken up by geological ' fanlte,' and 
he was certain that it would 1)6 impossible to collect from this 
land sufficient water for Exeter. Just below PoJsloe Farm there was 
a ^■ery thin layer of the new red sandstone over the carboniferous ; it 
Iny along the whole of the valley cut by the South-Westem 
Eailway. Two gunshots beyond that, there was a cutting, where the 
brook had cut ite way down to SO feet or 40 feet, and this showed 
that it was ' faulted ' against the carboniferous. It held the water in 
tins particular place for what was called 3t. Ann's Weil. There waa 
no other place where there waa anytliing like a supply for a large 
city. At Heavitree Brewery the well was 375 feet deep, and as it 
did not yield a sufficient supply it was intended to sink it to a 
depth of 400 feet, to ascertain if it would yield more water. In 
his opinion, the ground all round about Exeter, within the collecting 
area, with a diameter of aliout two miles, was so ' iaultad ' that it was 
not likely that water would be obtained from it in sufficient quantity 
for the city of Exeter. 

Mr. BoDLEY had been told that in Exeter they had an imaginary 
supply of water immediately beneath their feet; but having been 
engaged in connection with the large pumping M-ella in the neigh- 
bourhood, he could refute that piece of imagination. The local paper- 
makers, in an endeavour to compete with the Kent papermakers, 
tried three wells at Ebceter, but the water was unsuitable for paper- 
making. At Huxham anil Heavitree wells were bored with the 
same result. At the Lunatic Asylum at Exminster there were wella 
114 feet and 120 feet deep. 

Mr. Pabfitt : 375 at Exminster. 

Mr. BoDLEY maintained that his figures were correct. He htA 
been unable to find such a boi-e aa 375 feet at Exminster. In that 
neighbourhood the wells did not supply anything like the quantity of 
waterthey were supposed to do. Asto theSt.Thoraaswat«r-8upply,the 
well first went through the top soil, tlien through 9 feet or 10 feet of 
gravel to the shillet. No water waa obtained from the gravel to tlie 
shillet ; nil that was obtained was from the gravel, a quantity so small aa 
to be unappreciable. It was foolish of the citizens to attempt to sink 
a well — uules-i, iudeed, they went to an enormous depth. There waa 
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no percoIatioD through the shillet from which they could get the 
water. At the brickyarda a sufficient supply of water cotild not be 
obtained torn the wells to saturate the cUy for making into biicka. 

Dr. Carpenter said that the water he had had since he came to 
Exeter had been very good so far as its appeanuice went, and he should 
he satisfied with it if the source were not polluted. He understood 
that this was obtained from tbeir natural source, the collecting ground 
which nature had provided for the city of Exeter. The citizens of 
Exel«r would not have far to go for a water supply, for nature had 
provided tbem with a collecting ground in tbeir neighbourhood, the 
overflow of which went into the river, It was veiy wrong of the 
authorities to allow such rivere to be defiled, as they ran from their 
pure source. It was morally aud phyBically wrong on the part of 
any local authority to pour into those rivets the sewage of their 
towns in the unpurified state in which it was poured into their rivers, 
and as he knew that it was poured into the river at Exeter. They 
should compel the authorities in the higher part of the district, as 
well as those nearer Exeter, to refrain from polluting the river, and 
then there would be an abundant supply of good wat«r. Providence 
had some other object in providing rivers than — an a. gentleman once 
said he regarded them — for the supply of canals or to build our towns 
upon. The rivers never failed, and were provided for our supply of 
water ; and the lake districts were intended to provide for the great 
centres of population that which they want, pure water. If the law 
were carried out properly, there would be no deficiency in the water 
supply for the city of Exeter. 

Mr. Rawlinson said this was essentially a local question. Whether 
water could be got in sufficient quantity from wells could only be 
tested by the fact of its being got. It was no use to speculate, geolo- 
gically or meteorologically ; and after the evidence they had heard it 
was not very encouraging for them at Exeter to go to a large ex- 
penditure in the endeavour to get a water supply from that source. 
Liverpool and Manchester, once supplied from wells, had had to give 
them up and go beyond. Wolverhaoipton had had to go outei<le and 
get wat«r phu the wells. Birmingham had also to supplement 
its wells. New York had had to do the same. Many persons, 
and perhaps there were some of them here, were so stubborn that 
the Archangel Gabriel would not be able to convince tliem to 
the contrary if they had once got it into their crotchetty heads, that 
they had only to aink a well and get wat«r — leading the Town Councils 
into expenditure because they would listen to neither rhyme nor 
reason. They declared that wat«r could be got, and they induced 
Town Councils to expend money because they thought that the water 
ought to be got. It was important that Exeter should not bo led 
such a dance. Others said, ' Go deep enough, and you ai-e sure to get 
water.' Those gentlemen showed that they knew nothing of the crust 
of the earth. In Yorkshire there were mines of from 1,000ft. to 
3,000ft. in depth, and he did not know any mine exceeding 1,000ft. 
deep which did not go below the water-bearing strata, so that they 
bad to send down water to water the subterranean roads. Bath stood 
upon the oolites, and its hot water was got from the stratific&tion. 
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Buxton and Matlock etuoil on the limestooe. All limestones were 
fisBared. Rajq was the purest water. It filtered into the crocks or 
fissures, combined with the lime and took away the bicarl>0Qate, until 
ultimately we had the surface water, after descending in a syphon to 
perhaps 5,000ft. or 6,000fl., coming up to the surface. There was 
nothing ma^cal about it. If they attempted at Exeter to get water 
from the new rod sandstone, they would fail ; aa, judging from the 
geological 'dip,' aa now exhibited in the diagi-ams, it all went awity, 
although he could not say where it went to. But there must be 
places, not very far distjuit, where they could get a good supply, if the 
river was not satisfactory. He would recommend the Town Council, 
before expending any money on well-Binking, to obtain the Sixth 
Efiport of the Rivers Pollution Commission, which contained more in- 
fonnation on wells, well-boring, and analypes, than any he knew ; and 
if their member, Mr, Stafford Northcote, would get them a copy of 
that report, they might study it with great advantage. 

Mr. SvHosa wished to scold the Devonshire peojile. The Devon- 
shire Association forthe Advancement of Science, of which all England 
was proud, had a branch devoted to Meteorology ; but it seemed that 
their efforts in the direction of Meteorology were going to collapse, and 
that was not creditable to DevonRhire. It was one of the illustrations 
of the contact of science and practical life. In refei-ence to the sub- 
ject of the paper, Mr. Bawlinson had epitomised for them the experi- 
ence of other places. Some people liked to buy their experience. 
He advised Exeter not to do so, in regard to sinking wells for water. 
No matter how much sewage might be purified, he did not like the 
idea of drinking the water after it came fi-om the sewage farm- He 
should infinitely prefer going to those glorious moors and taking the 
water, which was perfectly pure, only tinged with a little peat, which 
was absolutely harmless. Whatever engineer might be employed, he 
would be to a great extent blindfold if he went to Dai-tmoor without 
ascertaining the rainfall, while the expenditure of a trumpery sum, 
perhaps £20, would supply the requisite meteorolt^cal data, and 
might save the expeiiditure of thousands of pounds. 

The Rev. Treasurer Hawker remarked that nobody would attempt 
to keep a rain-gauge on Dartmoor unlo'^ he wished to kill himself or 
his friends, as, for some months the centre of Dartmoor was inacces- 
sible. The only means of obtaining meteorological information would 
be by sending out relays of convicts. 

Mr. Stmons could not understand why Dartmoor should be worsi 
than Helvetlyn, Skiddaw, Scawfell, Birkside, and other mountains ii 
Cumberland, on all of which records were kept. 

Mr. Bodu:y advised Mr. Symons to go across Dartmoor to Piince- 
town and Tavistock. 

Mr. Syuohs had spent a week at Princetown, and had placed more 
rain-gauges on Dartmoor than all the Devonshire gentlemen put to- 
gether. He wished they would give him their co-operation. 

Mr. Grantham had just completed some well-borings in the I 
tiary, in the endeavour to get down to the greensand, under the 
supposition that they would get a larger and better quantity of water 
than from the chalk. In boring they found that they complet^y 
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tubbed out the vein which contaiued the ■water in the chalk. In 
Devonshire it would be nJiuost impossible to calculate where they 
would get water from subterranoan wells ; and with the geological 
formation represented, to be supplied with subteiTaneaa weUs wn.i not 
to be expected. The Dartmoor supply, if it could bo got, would be a 
very simple thing. 

Mr. Parfitt woidd endeavour, as one of the memberH of the 
Devonshire Association imd connected with its meteorologicul branch, 
to rub out Mr. Symona's stiginn of want of interest in meteorology. 
The Meteoi-olc^cal Sotiely had undertaken to take all the rain- 
gauges into their keepiug. It was not considered advisable that the 
Meteorological Society tiad the Devonshire Association should bo 
working on the same pround ; and, although they were very reluctant 
to do so, the Devonshire A.^isodation gave up the maintenance of the 
rain-gaugea. He hoped that Mr. Symons would lift the veil of 
mystery which seemed to hang over the proceedings of the Meteoro- 
logical Society in connection with this subject. Aa to the Dartmoor 
euppiy, on Dartmoor in the summer he had seen the streams dry, 
except in the pools, and at Totues he had taken samples of water 
like Dublin stout. 

Mr. Bawlikbon Eaid this showed how dangerous it was to speak 
without book. If anyone said it. was useless to iittempt to get 
water becuuae he saw none when the streams were dry in the Gummer, 
it showed that he knew nothing about it. It was for the engineer to 
stop in and provide i-eservoirs in which to stoi-e the water, except 
where they ha<l rivers like the Lea and Thames, which supplied the 
165,000,000 gallons a day pumped into London. 

Mr. SvHO.va said that he was the President of the Meteorological 
Society, to which these stations were proposed to be entrusted, and 
he thought it a very lingular thing that the Devonshire Association 
should wish to drop their supervision and quietly hand it over to 
them. He esplained that the Meteorological Society did not desire to 
monopolise the work, hut wished that the Devonshire Association 
should render its energetic co-operation. 

Mr. C. Fox (Wellington) auggested that if Dartmoor could supply 
Plymouth, certainly it should supply Exeter. He also recommended 
the perforation of Haldon. 

The President, as a geologist, bad no hesitation in saying that 
the author of the paper waa abundantly justified in the advice which 
he had given. Strata like that at Exeter, could not have a water- 
bearing power. If the Exe were purified aa nature made it, there 
would be no difficulty in the supply of water ta the city. 

The Mayor of Exeteu, in moving a vote of thanks to Mr. Andrew, 
said that it was fortunate for the citizens that the discussion had been 
raised. After the opinions expressed by Mr. BAwlinson and Mr. 
Symons, instead of wasting time on impracticid'le schemes, Exonians 
should now set to work and call upon the towns on the banks of the 
Exe to stop the flow of sewajiie into the river. 

Mr. Gbantham said that Mr. Andrew had contributed a highly 
valuable paper for the inhabitants of Exeter, and the evidence which 
^liod come out had proved what the author bod advanced. 
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Mr. Andrew, in acknowledging the voto of thanks, remarked 
the suggestion that Haldon should be perforated, that he did not 
believe it would be advantageous, judging from the surface config^r&- 

The President ohserved that there was a supply of water oa the 
west side of Dartmoor, and he had very little doubt that there was a 
simihir supply on the east aide, which he should recommend to be 
tried. The President said that since the discussion of Mr. Andrew*! 
pap^r he had received a lett«r which Mr. SjTuons would read. — The 
communication was from Dr. Banbabt, who wrote that as he had 
only heard part of the paper read he was unable to say then what he 
wished to he said. The fact was that though, before the purchaje of 
the Water Worka by the city, a great outcry was made against the 
impurity of the water as now supplied, yet, since the purchase, the 
question of impurity appeared to lie ignored. The quantity had I 
improved, and he believed the Council were anxioas to do their best 
for the town, but they were afraid to meet the popular outcry against 
spending money. As the chief question with them was one of rates, 
they required the support of a powerful body lite the Sanitary Insti- 
tute to enable them to do their duty. In spite of analysis, then was 
the well-known fact that at one spot there was daily poured into the 
Exeter water supply the excreta of 10,000 people, with their diseases, 
not to mention the sewage of the smaller towns and villages, and the 
drainage of land along the twenty miles of river. The Institute 
would confer a lasting benefit upon the citizens if it would record its 
opinion that the city authorities were leaving undone a very important 
duty so long as they failed to give the citizens a constant supply, the 
quality of which should be above suspicion. 



On the Sanitary Condition of Wells in Exeter 
and Neighbourhood. 

This is not the first time that the wells situated in or near Exeter 
have formed a theme for writing or discussion. In Dr. Chapter's 
' Climate of the South of Devon ' is an interesting account of 
many of the natural springs and wells of the neighbourhood, and in 
the ' History of the Cholera in Eieter,' by the same author, the 
closing of certain wells of the city, which at that time were considered 
impure, is mentioned. In older works, loo, devoted to the doings 
of ancient Exeter, frequent allusions are made to the then im- 
portant subject — the maintenance in proper condition of the wells of 
the dtf . 
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The aim of this short pAper, however, is not so much to deal with 
leir past history os to show the coDDection esL^ting, or which is 
frequently established, between health and diaeaae hy meonK of wells 
(often nothing but mere pits for the reception of drainage wiiter and 
contaminations of the worst kind), to show that it b often beat — 
putting a new construction on an old adage — * to leave the well 

To paraphrase the words of a distingubhed chemist, what people 
had to find out for themselves by long and perhaps ha/ardoua ex- 
perience it is tie lot of the analyst in these days to do for them, and 
in this capacity I have hud the opportunity wiUiin the last few yeai's 
of examining many wells, both in the city and out of it. The 
analyses now placed before you are selected from the worst and the 
L best specimens of water analysed. 

I The first on tJie list is from a farm not far from Alphington. The 
Kwnter had been used freely for drinking, for household purposes, for 
the cattle, for washing butter, r^. Ill-health prevailed. The 
means of getting a good supply was suggested — viz, to sink a well 
in the snndstone far away from the present source of contaminatioa 
(the farmyard). This advice was acted on, good water was obtained, 
and with it improved health to the inmates of the farm. 

It will be observed that for the estimation of organic mutter the 
ammonia process has been adopted. It has many detractors, but it 
still holds it« own, and for sanitary purposes it is very convenient. 
It lias its faults undoubtedly, but where is the process that is perfec- 
tion ? 

To pronounce on a water, however, merely from the determina- 
tion of one constituent, would be folly. Many of the most impui-e 
waters figuring in the above table may thus be made to pass muster. 
Whatever method ia used, eacli figure in the analysis must have its 
Hignification, and it ia only by a careful study of the whole that the 
analyst is led to a correct conclusion. 

In example No. 1 tlie free ammonia vastly preponderates over 
the organic, while the chlorine is also high ; the water evidently 
belongs to the ureal class, and fresh sewage is constantly percolating 
to the well. 

The ne\t examples (Koh. 2, 3) are from the village of Alphington, 
where it appears the drinking water is far from good. The analyses 
are from a couple of wells situated very near each other. They re- 
semble each o^er closely, both showing a large proportion of niti-ogen 
as niti'ateB and nitrites.* 

Of the water of St. Thomas I have, unfortunately, no examples. 

At Topsham, on the other side of the Exe, we find that the wells 

near the river are extremely foul, but in higher situations there is good 

water. Cases of fever are, I believe, not unfrequent in the lower 

re^ons, brought on without doubt by di-inking tiie river impurities 
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wMcb have filtered thivtigh to the wells. TLo niialyais No. 1 is that 
of a horriblo specimea ; the water contained so much salt ns to tasf« 
of it. 

Coming nearer to Eneter on the Topsham Bond, about half a mile 
from the city, there Li Parker's well, formerly in estimation as a holy 
■well. Whether the small proportion of iron it contains really did 
act beneficially on the pilgrim's Bight, or whether it was merely the 
invigorating walk and the coolness of the water, ia open to question. 
However, analysis shows it in a favourable light. The water is 
clear as crystal, and contains but few impurities past or pre.^ent. 

Just below this well, and close to the river, is one which is rather 
notorious — a well, from which it was proposed at one time to draw 
a Bupply for the city, and which has been stated to be artesian. This 
assertion has evidently been founded on an observation by Sir H. Do 
la Beche (see ' Geol. Report on Devon and Cornwall,' page 1 16), but 
the frequent disturbaoces of strata which have taken place in the 
neighbourhood of Exeter entirely preclude the idea of an arrange- 
ment favourable to the sinking of an artesian well. The boring is 
stated to be less than 100 feet deep, and the supply constant; but that 
it is derived from a distant outcrop and filters tlu^mgh the sandstone is 
impossible. ITus statement ia confirmed by the analysk, for water 
that had filtered through such a depth of sandstone could not coat.iin 
so large an amoimt of organic matter. It would have been almost 
entirely oxidised. Its bright and sparkling appearance is deceptive, 
for looked at through a deep stratum it i.s turbid and has a tint of 
yellow. Much of it, doubtless, is river water that has found its way 
through natural crevices in the rock, and the ot^nic matter shown 
here as organic ammonia is the remains of Exeter sewage. This is 
not the only sjialysis that has been made of this water. One eminent 
authority gives it as his opinion that ' it b more suited for irrigation 
than for drinking.' 

But a short distaDCe from Parker's well we come to examples 
which show how tlie abominable system of dealing with sewage by 
water ruins wells, for in St. Leonard's are wells which have been 
spoiled in this way. Both the organic ammonia and the chlorine in 
Kos, 8 and 9 show that the water i.'j filthy, and from its use fever has 
resulted. 

No. 10 is a specimen of fairly good water from the same district 
and not 200 yards from the contaminated wells. 

We now go towards Pennsylvania. At Edgei-ton Park and at the 
terrace above, good water isfound, but at a villa below it is unfit for use, 
the drainage being defective. The Lion's Holt supply has long been 
known as superior. The well of St. Anne was formerly ths supply of 
Exeter. In the history of the cholera in Exeter is a note stating that 
' aa eaily as 1221 this water was brought into the city from itfl pro- 
Bent Bources in the upper part of the pari-sh of St. Sidwell, and deli- 
vered by a conduit erected in the centre of the High Street below the 
Quatrefois.' In 1346 it is mentioned as 'conveyed into St. Peter's 
yard,' ' whence,' Dr. Oliver informs us, 'it branched into three chan- 
nels, one for the use of the members of the cathedral, another for the 
city, and a third for St. Nicholas Priory.' Duiing the cutting of the 
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London And South Western Kailway the springs were serionsly 
damaged, but even now the water brought down to the city and the 
cathedral is supplied as in olden time. Analysis No. 14 proves it 
to be a good, cool, pleasant water, showing but little organic matter. 

Eather above this well, in Well Lane, just under York Buildings 
and close by the St, Sidwell'a Churchyard, is a public well, which in 
' days gone by ' was doubtless as pure as the fount of St. Anne. It has, 
however, lost its reputation and is now closed. Analysis No. ISahows 
it to be teeming with impurities. As I have noticed the boys of tho 
school opposite tilling tbeir hands or their caps with water from tha 
pump and drinking therefrom, I have been unable to resist the con- 
cluMon that their drink might very probably consist of a solution of 
ancient parishioners, and that possibly they would pay for their 
draught by a serious attack of illness. 

In the high ground of Polsloe Koad the water, as may bo ex- 
pect«d, is naturallygood, but the devicesof man tend to contaminate it. 
In analysis No. 18, traces of recent contamination having been dis- 
covered, the well WHS examined and a dead cat was pulled out. 

At Heavitree Bridge, very elate to the brook flowing by the little 
villuge of East Worford, ia a spring whicli Jenkins, iu his ' Memo- 
ries of Exeter,' tells us, ' from an ii'on ladle formerly fastened to a 
chain to the wall for the benefit of passengers drinking, obtained the 
name of Iron Dbh,' Analysis No. 19 shows the water Ls still good. 
The brook is now nothing better than an open sewer, giving off its foul 
emanations and poisoning the air of one of the most beautiful walks in 
the neighbourhood, viz. the Worford Fields. Of city wells but little of 
good can be said ; the soil there ia saturated with impurities which 
find their way into the wells. ' Beautiful wat«r and preferred to any 
other ' is snid of many a specimen which when analysed proves to be 
a maas of corruption, and on inquiry it has generally been found that, 
if there has not been fever, the people using it are what is called ' ail- 
ing.' Not one of the old public wells within the city yet examined 
yields good wsler. Formerly they abounded; every street had ila 
pump. The Palace Street pump was one of the last to bo closed. 
'From these examples, then, it will be evident that nature supplies the 
provinces with good water, for on every side of the city, be it from 
the red sandstone or from cai-boniferoua strata, favourable analyse* 
are obtained. It is only when by defective drainage the ground is 
given too much to do, when from the excess of impurities with which 
it is loaded it is unable to perform the office of purification appointed 
to it, that we find unwholesome water, and this cannot be remedied 
until the system of liealim} with sewage by means of water is finished 
with. Then, and not till then, may we who live in cities hope to drink 
water rendered healthful by Nature's own filtration. 

Frank P. Perkins, 
PvUic Analt/al/or the City of Exiler. 
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Mr. Parfitt considered this paiier & most importAot one, and, 
taken in conjunction with that of Mr. Andrewa, it should have con- 
eidetable weight in the lown Council in the diacusaion of an^ pro- 
position brought before them for the supply of water. 

Mr. Geantbah said that when he heard that the wells were 2i 
feet or 25 feet in depth, he suspected that some of them must be in ■ 
dangerous state. With so sligjit a depth it was almost impossible td 
avoid pollution, which could only be done in wells at a great depth. 
He was not at all surprised to find the results indicated by Mr. Per- 
kins after hearing Mr. Andrews' paper. As to the well particnlariy 
near a churchyard, common sense would tell them that its pollutioa 
could be fairly traced to its source. No one in his sonsee would 
sink a well near achurchyard. or a slaughter-house, or in the precinct! 
of a town where pollution could come to it. 

Mr. Symons said it was not everybody who knew that churcb- 
yard water was bad. At Cromer a few years since he was recom- 
mended to try the water at a stationer's shop, as be and his wife were 
rendered ill by the ordinary supply. He got some out of curiosity, 
and found it bright and sparkling ; but the stationer's shop was next 
but one to the churchyard, and the sparkle was the lure of death. 

The Peesidej^t concurred, and said that the London pumpa in 
Bishop^ate and Moorgate, to which the City bankers and merchante 
used to send for water for their luncheon, had been removed ainoa 
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the demonstration that churchyard water is bo bad. It was very 
bright and refresliiag, although bo deleterious, for the Baits that it 
contained gave it the bright and sparkling appearance. 
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Some Deficiencies in our Knowledge Respecting 
Health Resorts. 



The remarks wliicli 1 have to offer upou the present o 

itLatiCrially in their chai'acbei' frum those which are assumed to usually 

I'oi'm the basis of those submitted to stientiiic bodies. 

Aa a rule, an author reads a paper in order to bring before his 
:iiidience, and perhaps still more before that tar larger audience which 
he addresses through the press, something which he believes to be new, 
something which he hopes will make the world wiser and better than. 
it would be without it. 

I am aware that there are [leraons who read papers with the sole 
desire to see their names in piwi, and others who do so to puff the 
commodities in which they deal — but they aj'O beneath notice. 

The UBual object of a paper is, then, to afford information. But 
mine is t« obtain it, and although perhaps I shuU give a little in the 
mere explanation of what I want, still I hope that the balance will 
eventually be largely in my favour, and that is why the title of this 
paper does not promise any information at all. 

It has lately been said, and I think with truth, that whereas in 
past years the Autnmn holiday was a Itixurtf, it has, through increas- 
ing exhaustion due to modem high pressure, become a necesiiCy. 

Assuming that to be true, it is obviously of increasing importance 
that the localities to which we temijoi-aiily migrate should be aa 
healthy as they can be made. 

And hei'e it may be an well to remark that the visitors are better 
judges of wliat ia healthy than the reeidentfi. Those who spend the 
whole twelvemonth on a bracing mountain elope cannot realise that it 
matters whether the bedroom windows open at the top or not; and, 
as sleeping in a close room does not affect them, they set any remons- 
trance down as a whim of their visitors, forgetting that it is the con- 
stant breathing of a pure atmosphere during the day and all through 
the year wliich enables them to sleep in a. used-up atmonphere with 
impunity— and equally forgetting that it is largely for the sake of pure 
air that their visitors come, that where they get moat pure air they 
will derive most benefit, and will thei-efore ha most likely to come again 

I have quoted only one feature — windows ; but need hardly say 
that identical reasoning applies to cleanliness in evevy respect — to 
purity of water, to the quality and cooking of food, and, indeed, to all 
the mirtistrations of life. 

Thia digression has taken me far away hoai the su^ect I wish to 



346 



wEreoxautoY ahd oboiiOgt. 



bring before jou. I must retur* abniptJy, aud tiy to keep dos 
to it. 

I am far from denying that, in Bpite of tlie very unsanitary — and, a 
to our notioDB, offensive — urrangemente existing et many places oa I 
the Continent, it is often better for persons lo go to a contdnentAl | 
faealth reeort than to stop in the United Kingdom, becanso the c. 
of air, acene, habit, and langtiage is much greater- Yet, I believe^fl 
it would be far better to liestow more attention on our own liealth-f 
rosorts than we do. 

And I think that few persons have the least idea of the number 
of the mineral springs and seu-batiing planes in the Brit^h Ifilea. 
Many years ago, when investigating the rainfall at some of our health 
resorts, I compiled a list of those that I then knew of. The total 
number was rather moio than three hundred, but having leamt of J 
several Kince, and made the list far more extensive than any that Xf 
have ever eeen, I have inserted it in this paper in the hope that if 
may prove an acceptable contribution to our Transactions, 

At the outset, however, it is necessaiy to consider what consti- 
tutes a health resort. The definition is by no means easy. Are aD - 
places where mineral springs exist to be called health reeorts 1 If so, 
scores of places where there is not the slightest accommodation for 
visitors, and of which 909 persons out of every 1,000 have never 
heard, must be included. Are all seaside towns and villages to be 
considered health resorts 1 Some of them are, I fear, fnr from bdsg 
either salubrious or adapted for receiving visitors. Are we to exdu^ 
all places which have neither mineral springs nor sea bathing t If so, 
we must exclude some localities which are extremely well adapted for 
the restoration of persons suffering the penalty of ' life at high pres- 

I think that in this matter, b& in most others, no hard and last 
line is possible, and the course which I have adopted ia, therefore, a 
intermediate one. 

Thei-e are yet a few other prefatory remarks. The places an 
arranged alphabeticnlly. The pi-efix M denotes that a mineral sprii^ 
exists there, except when the Iff k subatitnt^ for M, in which oue I 
have reason to believe that, as at Bagnigge Wells, Hartlepool, and otfaer 
places, the spring has been lost. The prefix S denotes a seaside resort^ 
and in most cases one with bathing accommodation. 

I shall be much obliged to anyone who will enable me to a 
this table, by sending me statements of facts idt/iin hU own perxmat 
knoioUdge. I do not wish for second-hand information. 
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I purpoee dwelling chiefly upon our ignorance of the climates of 
itiB heal^ reeorts. But, before passing to that, I wiah to eay a few 
words respetrting the literature of the subject. How ia it that wo 
havo no stiuidai-d work in. which the merits and demerits of all our 
mineral springs, sea-side bathing-plaices, and health resorts at« impor- 
tinlly set forth 1 

I am fai- from ignoiing the tliousandii of more or less ambitious 
Ixnks, each demonstrating that Slowconiho-on-Sea is equally well 
adapted for a winter and for a summer health resort, that it possesses 
every natural advantage, and that the sanitary arrangements are 
ptirfect. Added to this, there is a gradually rising stream of pro- 
s[)e<;tusea from so-called hydropathic eatabliabments which, without 
exception, chant the praises of the places whence they emanate. But 
all these are necessarily, inevitably, one-sided. 

And our general treatises, where are theyl I may be referred to 
Sir James Clark's Smiatlve Infiuatce of Climate, an eKcellent book 
for its date, but the last edition was issued thirty-four years since, and 
it only devotes 70 pages to British Health Resorts. 

Dr. Granville's Split of Ewjland, 3 vols., published in 1841, is 
far more voluminous, but if the gossip and verbiage were struck out, 
it would leave little, if any, more information than is given by 8ir 
James Clark ; and all of it, be it remembered, is forty years old. 

The more recent works, though I do not wish to say anything 
against them, leave much to be desired. What have we to compare 
with Lombard's Traite de Cliinalologie Medicaie, in three or more 
volumes] with Dr. von Graefe's Jahrbueker fUr DeuUchlandt HeU- 
qutUen UTid Seebdiler f or with the sumptuous quarto published for 
several years in Paris with the title of Album univertel ilet Emtx 
MiiieraU*, det ISaint de Met, el det Slatioju d'Hiver t 

Not one of theee, however, comes up to my own idea of what is 
required, and, what is more practical, of what I believe it would pay 
publish. In the first place, I do not think that any one person is 
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ooinpetent to write the l>ook. Because (and I like to prove each prap»- 
tation I lay down) it would not be easy to name a. person wlio would i 
oommnud utiiversal respect as (1) a nbysiciBn, (2) a water analyst, 
(3) n geologist, (4) fl meteorologist, (S) a eaaitary engineer, and (6) * 
Btatistidan. And I lioM that a prqx^r, full and true report upon Scarr 
borougli, for exiimple, ought to contuin data on all these headii, and it 
ought to give ii map (with altitudes) of each town on the scale of at 
lea«t two inclics to the mile, one or two views, and details of tho 
water supply and drainage. 

Let me, however, aay a few words os to how I think it possible to 
carry out this scheme to ita full extent, and to defray the cost of th^ 
perhiips, half-a-dozen volumes which it would fill. 

la the first place, everything should bo done to suppress the per- 
sonal element in the book. It should be bi-ought out under the 
auspices of some public body — perhaps a committee comprising repre- 
sentatives of the leading Medical, Sanitary, and Scientific societiM 
would command the widest respect. Then there must be one editor 
in chief, and sub-editorx for each of the branches already namedi 
And every paragraph throughout the volume should be initiaUed, 
that no responsibility be shirked. 

As the preliminary basis of tho publication, an exhaustive seriM' 
of questions (together with an explanatory note) should be sent lo 
the official representative of each town — the Mayor, whei-e there 
one ; whom foiling, the Chairman of the Ixwal Board ; or, in the ab- 
sence of both, the leading medical practitioner. But these stBtemeula 
"would merely serve as a baau ; there must be a personal visit by 
inspector appointed by the committee, and information must be c 
lected from all posaible sources. 

As regards the mineral waters, properly attested specimens must 
bo taken of each, and all must be analysed under the supervision of ft 
single analyst, and the results published on a uniform system. 

I have not shown how the cost of this is to be met. Probably ii 
would not be more than the siim spent yearly in advertisements \ff 
two or three of the largest hydropathic establishments. See, fcr 
instance, the hundreds of boards respecting Ben Khydding at ti 
railway stations throughout the country. Fifty pages of advertif 
ments in the lust volume would du no harm to the book, and Uiers iv 
scarcely any price per page at which it would not be profitable to th» 
hydropathic establishments and the larger hotels to insert illustrated 
prospectuses. 

Such a work aa this would be a necessity for the consulting pLy- 
sician, and would be of great interest to scientific men ; well illus- 
trated, and treating as it would do of many of the most beautiM 
spots in our country, it would find its way into the homes of thfr 
weaithy ; and, as the standard authority upon the subject, it wooU 
find a sale on the Continent, in our Colonies, and in the United States: 

I am aware that I have sketched a large, and perhaps I shall 
told a visionary, scheme. Be it so. There is no harm in placing upon 
record that which ie expedient, even if wc cannot carry it out at ones,. 
We have pointed oat the data required, and in the course of time they 
will be accumulated. 
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And now for the Climatology. Of course, one epsential feature of 
the work is a full report on the climate of eatli health resort, I am 
Boriy to eay that that in what scarcely anyone can give. This is a 
sweeping statement, which, of course, I miist prove to be true. In 
the first place, to show you that this in no temporary whim ou my 
part, I ask permission to read a paragraph which I wrote in 1866, 
and published in 1867 in a little book (long since out of print), 
entitled Haiti, HtAo, ITXen, Wherv, and Why it it Mrntv-rfd .■— 

' It would be of immense benefit to the medical profession, ivnd thei 
public at large, to know with truth and absolute impartiality the 
relative climaten of oui" various healtli resorts : but at pi-csent very 
little is known. There are a host of local treatises on "The Climate 

Blankwatcr," Ac, but they are mostly advocateii of the place from 
whence they Inke their title. We have also some genei-al ti-eatisea on 
"le subject, but they arc necessarily based on the returns made by 
i-sons interested in the popularity of the plocea in which they reside, 
find most of them have placed their instruments ae well a;; they know 
"low, but the i-ceiilt is divei'se indeed. How, then, can the indications 

their inatriunents be comparable ) Moreover, thei-e have been 

;a strongly indicating a desire to " make things pleasant," by alight 
departures from impartiality in i-ecording the observations, and hence 
(unjustly) there is a widespread want of confidence in returns from 
fashionable health I'esorts. This should not be. Might it not be 
removed by the local authorities at each appropriating a small portion 
of D[>en space to the erection of a set of meteorological instniments, 
properly verified and properly mounted, and having them regidarly 
recorded by one or more persons 1 Let the book of observations be 
always open to public inspection, let whoever takes the observations 
add his initials, and let the instruments be always readily accessible 
on apphcation. Tliis proposal might cost each town ^10 or bo, not 
more, and it would soon confirm the accumcy of most of those, on all 
of whom the records of gom« have cost sui^picion.' 

The great defects of the meteorological obsei-vntiouB of bygone 
years arise from the fact that the imporbmce of absolutely identical 
methods of observation and record was not fully realised, or, at any 
rate, was not acted upon. It may have been thought that witli a 
staff of voluntary obsei'vers it was difficult to ensure nbEolute uni- 
formity, that if a paid observer breaks rules the matter is noon recti- 
fied, but that when the observer buys all his instnimenta, and offers 
of his own free wiU to send you copies of the observiitions he makes, 
it is less easy to obtain strict uniformity. At least, I suppose it must 
have been bo, though my own experience of amateur observers is that 
they will do almost anything that they are asked. However, what- 
ever may have been the cause, there is no denying tlie fact that abso- 
lutely rigorous identity in the mode of observation is of very recent 
date. But since getting a Boyal Charter, proper offices, and a paid 
»taff, the Meteorological Society has being doing everything in its 
power towards ascertaining the precise characteristics of English 
climate. It has now between SO and 100 stations, with identical 
instruments, all mounted uniformly, all read at the same instant of 
time, recorded and in every respect discussed upon a uniform 
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, ftll the iiiGtriimeate tested imd verified, and everj- stAtion 
visited by the Society's inspector. 

A map of the stations and a eet ot the instruments are now before 
you. And from the former you will now see what is the deficiency 
which I wish to see rectified. Take the coast from the Thames to the 
land's End. We find the following sen-buthing places without any 
records being eeut to the Society respecting their temperature or 
humidity : — Heme Bay, Westgate, Mat^te, Broadstairs, Deal, Dover, 
Folkestone, ^udgate, Hythe, Hastings, St. Leonards, Seftford, 
Brighton, Littlehanipton, Bognor, Ryde, 8andowD, Slianklin, Fi'csh- 
water, Weymouth, Charmouth, Lyme Regis, Axmouth, Seaton, Ex- 
mouth, Dawlish, Looe, and Penamce. Twenty-eight places on the 
South Coast alone, each doubtless possessing features difierent from 
every other, slight probably in some cases— as. for example, Little- 
hampton and B<^nor — hut extremely marked in others, as, for 
instimce, Margate and Penzance, or — to take two nearer placea — Ryde 
and Shanklim. 

I started by stating that I wished to obtain rather than to nfibrd 
information. Have I not finished by showing a wide field for useful 
work) 

G. J. SvMOKS, F.R.S. 
Pretidfnt of the Meteoroltx/ical SocUty. 

Mr. Mitchell hekl that tlie scheme proposed by Mr. Symons was 
Qot large enough-^that it was wanting in completeness. He did not 
think that it would be possible to obtain one gentleman who could 
edit the work referred to, and who could also superintend the meteoro- 
It^cal readings. 

Mr. SvMOxa replied that the qualification referred to by Mr. 
Mitchell was contempliited by him. (See bottom of page 249.) 

Mr, Robins said it would be a great advanttige to holiday seekers 
if they could have a re^xtrt on the holiday resorts in respect to water- 
supply and drainage as well as climate. 

A vote of thanks having been passed to Mr. Symons, he, in reply 
to some questions put by Mr. Parfitt, stated that though the colour 
in the liquid of the minimum thermometer might fade, yet the ac- 
curacy of the instrument was not Issaened. The speaker also pointed 
out that there was room for a great deal more information being 
gathered about health resorts on matteiB of vital importtinoe. 



On the Amount of Organic Impurity contained in the 
Water of the Exe at Certain Points, in its 
Course from Tiverton to Stoke Railway Bridge, 
near Exeter. 

Had it not been for the kind co-operation of Mr. Percy Boulnois, the 
City Surveyor, these experiments would not have been underta^a. 
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' Mr. Eoulnois fumialied me with ten of the specimens of water 
exnmmed by me, and I believe he will Lave something to say ga their 
collection. I nm aware that experiments such as these have been 
coQiliicted before, and that attempts have been made to exhibit the 
rate at which the oxidation of oi'jjanic matter in rivers is effected. 
First among such experimentH are those of Professor MiUer, and the 
obeervationfi of Profeesors Franklaiid and Tidy, in the same direction, 
are fresh in our minds. 

For the performance of the present set of experiments I have relied 
on the oxygen or pei-maogajiate pr0(«as, aa elaborated by Dr. Tidy. 
The resnlte obtained have been confirmed by evaporating {with 
certain precautions) a known volume of water, hnming the residue, 
determining the amount of CO^ evolved, and fi-om this calculating the 
proportion of organic carbon. For this purpose I have employed a 
modification of Profeasor Dittmor's method, described by me in the 
July number of the ' Analyst.' I will now call your attention to the 
annexed table exhibiting the results obtained, the amount of impurity 
being expressed as ' oxygen consumed,' or ' organic carbon yielded,' by 
100,000 parts of water. Dr. Frankland, in bia new work on water 
analysis, has called attention to the relation existing between 'oxygen 
consnmed ' and ' organic carbon ' as exhibited in the waters of the 
Thamea and Lea. The figures obbiined in theee analyses eonfirm 
thia i-elation in regai-d to the Exe. The constant multiplier for the 
conversion of ' oxygen consumed ' to ' organic carbon ' is found by 
averaging the second line of fignrcfl. 

Dr. Frankland's experimenta gave 238, while these give 261 : 
the difference is probably due to less delicate manipulation on my 
pavt. 

Starting a mile above Tiverton, we find the water of medium 
purity; No. 1 requiring -OTIS parts of oxygen to oxidise its organic 
matter. About 100 yards below Tiverton, after the water has been 
polluted by the sewage of the town, and has passed through the mills, 
the amount of oxygen absorbed is — as might be expected — larger, 
being -0873. 

At two miles below the town it is still more polluted, and the 
amount of oxygen it now takes is -0929. 

After flowing over a stony bottom, and just above Bickleigh 
bridge, in still water with plenty of weeds, we find the organic matter 
considerably reduced ; the proportion of oxygen consumed being -0738. 
Passing on to that taken below Bickleigh mill-stream, the amount of 
impurity again increases ; for the quantity of oxygen required is '0859. 
But the cause of this is at once apparent. The water of the Dart, 
which flows into the Exe, about one mile above the place from whicb 
the previous specimen was tiiken, is very foul, requiring not less than 
■207 of oxygen for the oxidation of its ot^nic matter. The water 
now posses over a gravelly bottom, and ripples over natural weirs, 
and at Bourne mills, just below the junction of the Bourne, the water 
becomes much improved in quality. At Tborrerton it appears to be 
again slightly fouled, but recovers itself by the time it reaches Nether 
'Exe, after flowing over a weir. At Stoke railway bridge the river i& 
much deeper, and is not quite so pure. 
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There are two pointa gained iu this examination. 

lat. That were it not for the dirty river Dart, the water eapplj of 
Exeter would be much better than it is. 

2nd. That Nature's process of oxidation, as carried on in rirers, 
is, under fuTonrable circumstances, anything but slow. Let but the 
water tumble oyer a weir or ripple along a stony bed, or let there be nn 
abundant growth of plants, and we find, even in a ehort course, a 
great change for the better. This is weU illustrated in the flow of 
the river from the Diut to above Thorverton, where the bed is rocky. 
Even at "Everton, after the wator ia churned up by passing through 
the mills, it must come out purer than it went in ; for water taken at 
the point where the sewage is delivered into the river would be much 
more contaminated. 

Tn the deeper parts of the stream, oxidation seems not to be ao 
rapid. 

No laboratory experiment, however skilfully devised, can btbt 
approach Nature's process. Here is a river, open to the air, and sub- 
ject to the variable yet constimt action of heat and light. The supply 
of air is unlimited, and changing momentarily ; every breeze that is 
wafted over the surfece of the river bringing the purifying oxygen in 
contact with the effete matter, and every ripple showing its decompo- 
sition. The constant evaporation from the Murfaco, and the continu&I 
molecular change that thereby ensues, must be the means of breaking 
up organic compounds, and also aid materially in purification. The 
old Baying, then, that ' running water purifies itself,' is true; but for 
mpid purification, the water must be brought into close contact with 
tbe air or with oxygen. I conclude these notes with the remark that, 
although the Kxe is not perfection, it is not the sewer some imagine 
it. Aa it is, it bears favourable comparison with any of the rivet's of 
the kingdom ; and when its water is carefully filtered it reaches ft 
high standard of purity. 

Specimens of Water from tlie Ext. — Amovnl of Organic Impttriig 
in 100,000 parts. 
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9 
10 
11 
13 


One mile above Tiverton . . 

Below Tiverton 

Two milea below Tiverton 
Above Bickleleh bridge . . 

ThcDaH 

Below Bickleigh mill-atream 
Bourne farm below tbe stream 
Tliorvertfln abere the wait . 

Nether Exe 

Stoke rnilwav bridge . . . 
Dane's Castle Works . . . 
fFrom service-pipe sapply- 


■OTIS X 237 = 
■0873 X a'81 = 

■0788 X 2-41 - 
■2070 X 2'I1 = 
-OSnS K 3' 16 - 
■080 X 2-7 = 
•0831 X 2-8 - 
■080 _ _ _ 
■0S31 — _ _ 
■0715-1 

.X 2'39 = 


■1G3 
■346 
■273 
-190 
•43< 
■S79 
■318 
■218 

■164 



Frank P. Pbbkins, 

Public Analyst for the City of Exeter. 
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Mr. H. F. BouLNOis said be desired to add a few remarks in 
aildition to Mr. Porkina's vsliiEible paper. The samples of water to 
which Mr. Perlcins referred were taken by him on Augoat 16, 1880, 
the water in the river being abnormally low. In taking the 
saiDples he nntad the velocity of the flow of the water, the character 
of the bed of the river, the appearance of the water, its depth, and 
oUier particulars, which he would describe. The samples were all 
token from as near the centre of the river as possible, but unfortu- 
nately he had no appliance with him for roistering the temperature 
of the wat«r. The fifth sample referred to wan taken from the stream 
called the Dart, near its junction with the Exe at Bickleigh Bridge, 
its velocity at this point being at the rate of 3-2 feet per second, depth 
6 inches, the bottom, which was of a gravelly, stony nature, being 
covered with a slimy, dark deposit or vegetation, giving to the water 
a grey, dark hue. This description gave an idea of the nppearance of 
the stream and of the Bmall rivulets joining it for about three miles 
above the confluence of the Exe. This stream rose on Cribbet-moor, on 
the outskirts of Exmoor, and close to it rose the Little Dart, which 
flowed westward, but both these streams were quite distinct from the 
well-known rivet Dart, and were not to be confounded with it. The 
stream from which the sample in question was taken flowed S. and S. 
by E. till it joined the Exe. It passed, apparently, exclusively 
through pasture land according to the Ordnance Map, and could not 
receive an amount of contamination from dwellings sufiictent to give 
it the bad character Mr. Perkins hud assigned to it, no populous [iloce 
being in ita vicinity. The presence of such an excessive amomit of 
organic carbon must, therefore, be due to peat. He had not yet had 
an opportunity of inspecting this stream throughout its entire length, 
but he should be now tempted to do so after hearing Mr. Perkins's 
paper. With reference to the attAck on the water-supply of Exeter 
made in the letter &om Dr. Bankart {See antr, page 240), Dr. Bun- 
kutrt complained of the source from whence the water came, and 
that Tiverton drained into the Exe. The paper just rend, he thought, 
clearly proved by actual facts that tho water of the Exe, as supplied 
to the inhabitants, was as pure as it could possibly be expected to be. 
There was no doubt that a large comprehensive gravitation scheme 
for bringing water from either Exe or Dartmoor would be b great 
thing for the city, but it would pi-obably cost over 100,000/, With 
reference to the question of a constant supply, he, and he believed 
the whole of the Town Council, were anxious to see this boon granted 
to thecity ; but the matter, to a certain extent, rested with the citizens. 
In some districts he had di.wovered waste to a, certain extent of 75 
gallons per bead, and it was impossible to give a constant supply 
whilst that waste continued. Bye-laws, however, bad been prepared 
to meet tho case, and only needed c/)nGrmation ; but be was afraid 
they could not get it until they were ready to give a constant supply, 
which they could not do until the waste was stopped. 

The Presidekt said it was only fair to give Mr. Boulnois an oppor- 
tunity of answering the letter, but be observed that the letter said, 

spite of bye-laws, tho Exe river received at one spot the excreta of 

'Oral thousand people. 
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The Suhteyok admitted that the Bewerage of Tiverton discharged! 
into the river. 

Mr. Syhoss said the Town Council had only to put the law ii 
force to compel the people of Tiverton to refrain from doing this, 

Mr. J. Daw said he must give the people of Tiverton credit fori 
one thing. They hod liitely brought water into the town so as to ■ 
flush their sewers and purify their town by washing all the ^wagsfl 
into the Exe. ■ 

Mr. a. Jdn'£9 (Sheriff of the city) thought that before the citizeivV 
came into court it would be necessary for them to ha.ve clean bandaV 
themfidves. I 

Mr. W. Mortimer said the circnmatauces of Tiverton and £x<etecl 
were different. Eseter was situated at the outlet, and there was no j 
supply taken from the river below the city. One of the reasons why 
the Buthorities had not found a remedy for the water-supply before 
was the belief, which he hoped the diecussion of that day hud dis- 
persed for ever, tbut there was a sufficient supply beneath their feet 

A vote of thanks was then accorded Mr. Perkins for his paper. 



On the Ventilation of Water Mains. 

It will be conceded, I presume, that given a certain collection of good, 
water in a tank or I'eservoir, it is equally pore whether it be discharged 
into a. constant service system or an intermittent one, and also that 
the dangers inherent in an intermittent water supply have 
nothing to do with the water itself — only with the syatem — thanks to 
the imperfect details which are still permitted to be carried out and 
the evil results of present faulty systems. 

The question is, how to obviate these dangers, if posslbl 
The great danger of the int«rmittent system arises, ewUrit 
parijms, iTom the tendency of the system, when the supply ia turned 
off, to produoe in the water mains and service pipes a partial vacuam, 
the result being that these mains and pipes become rapidly filled 
by suction power, or, 1 should say, by the external pressure, witk 
a leakage of air and soakings from more or less impure sources. 

Were the mains and service pipes and taps all good aud efficient^ 
this leakage would not be so dangerous ; but, unfortunately, they are 
not, and we must take things as they are. The whistling sound of 
the air rushing back through the bouse top into the service pipes when 
the supply is cut off is, I am afraid, only too .^miliar to most of us. 
When this occurs in a sink tap, or a direct service closet tap — for 
such things continue to exist under the conservative energy of too 
many sanitary authorities in their efforts at local government — when 
such occurs, I say, we, as sanitariana, know only too well what th» 
risk is — the absorption of foul gases into the water, rendering it ft 
Bultable fluid for the production of diarrhoaa, enteritis, or fever. Now 
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rToald propose to combat this great danger of the iatermittent 
syst«mfl by veatiltiting the maiu or mains from above, and by intro- 
ducing a V-Bhaped pipe, aa au anti-suction valve, at the junction with 
every house pipe oi* other outlet. 

We will take the latter first Where the water supplied ia pre- 
viously filtered, it may conaist of a simple bent pipe giving a dip of^ 
say, a foot. In small towns and villages where the water ia supplied 
uufiltered fi-om a large collecting tank or reaervoir, and where the 
water frequently carries with it a certain amount of grit, the bottom 
of the V-pipe would of course, in time, be liable to get filled up and 
stop the supply. To obviate this, in such cases, I would propose that 
at the bottom of the V there should be a screw plug for cleansing and 
washing out any deposit brought down by the water. 

For ventilation of the water-main from above, I would propose, 
at a point immediately below the cutr^ cock, to introduce a venti- 
lating pipe which could be led up the aide of a house or be fixed to a 
jmst, as convenient, at such a height and in auch a position as to 
admit pure atmospberia air. At a convenient distance above the 
ground, say 5 feet, a box or chamber would be interposed in the 
pipe contaming a floating valve, so fixed as to close the ventilating 
pifw when the water was turned on, thus preventing any waste ; when 
tlip water waa turned off, and the main began to empty, the valve 
would fell, and admit pure air to the mains and pipes 

Such is the plan ; and it i-equirea, I hope, but little explanation. 
While the ventilating pipe at tbs head of tlie main will admit a fi'ee 
supply of fresh air to the system, the V-pipes, being full of water, will 
prevent the admission of any air or gas from houses or closets or any 
outlets of the water system. 

It will still be possible, of course, to have a leakage of impurity 
from the surrounding soil through a hole or fault in the main, but as 
this must also lead to a leak of water /Vo/a the main, it is likely soon 
to be discovered. 

The ventilating pipe without the V-pipes would not suffice ; for 
when the water had run out and the system was filled with air, the 
temperature of the dwellinga and imderground being greater than that 
of the atmosphere, we should soon have a backward current of air 
estxblished, with tlie consequent risk of the inhalation of impure 
gases. 

It has become manifest in the present day, that, both in our 
national foreign policy and our private domestic affairs, economy 
must be a ruling principle in all things ; and thus we find that, in 
many instances, a constant water supply ia necessarily vetoed on 
account of the expense. It ivmains, then, for science to help " the 
powers that be" out of the many diificulties which finance imposea 
upon them. J lay my firat^-hom before you witii fear and trembling, 
but not altogether without hope. 

F. L. Stephenson, M.B. 

Mr. BouLNOiB said be had listened with great interest to the 
])aper. In the present intermittent system that prevailed, on account 

of the coat of a continuous one, it was frequently necessary to empty 
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the mains as described, and no doubt foul air entered them. He 
considered the ' Y ' pipe or syphon a good idea, but with regard to the 
elaborate process for ventilation^ he thought it could be dealt with by 
means of ball-hydrants. 

Mr. Stephensok, in answer to a question, said that he proposed to 
put the ' Y ' syphons in every house, otherwise the people would not 
do right. 

Mr. BouLNOis said they could get bye-laws made. 

Mr. Stephenson said they could not get bye-laws enforced in small 
districts, the authorities being afraid of their powers. 

Mr. Grantham also thought the pipe proposed would be good, but 
he doubted the ventilation. 

A vote of thanks was accorded Mr. Stephenson for his paper. 

At the conclusion of the section a vote of thanks was given to the 
President. 
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in my report on the sanitaiy condition of the lubouring population of 
Great Britain, in 1842, 1 made the following statement of information, 
the reeult of extensive iD(|uiriea : — ' Within many of the towns we 
find the houses and streets filthy, the air foitid, disease, typhus, and 
other epidemic^! rife amongst the population, bringing in the train of 
lliese conditions destitution and the need of pecuniary as Tell as 
medical relief, all mainly arisiag iroai the presence of the richest 
materials of production, the complete absence of which would in a 
great meafiure restore health, avert the I'ecurrence of disease, and, if 
properly applied, would promote abundance of production, cheapen 
Ibod, and increase the demands for beneficial Inboui'. Outside the 
afflicted diatricts, and at a short distance fi-om them, as in the adjacent 
rural districts, we find the aspect of the country poor and thinly ckd 
with vegetation (except rushea and plants favoured by a superabun- 
dance of moisture), thecrops meagre, the labouring population afflicted 
with rheumatism and other maladies, arising from damp and an excess 
of water, which excess, if removed, would relieve them from a cause 
of disease and the liLud from an impediiocnt to production, and if con- 
Tflyed for the use of the population would give that population the 
element of which they stand in peculiar need, as a. means to relieve 
them from what is their own cause of depression, and return it for 
use on other land as a means of the highest fertility, 

' Later investigations have established two general conclusions 
applicable to the subject : That in towns alt offensive smells from 
tiie decomposition of animal and vegetable matter indicate the genera- 
tion and presence of the causes of insalubrity, and of preventable 
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disease, at the same time that they prove defective local admioistra- 

tiOD. 

' And correiatively that in rural districts all continuous offensiTB 
Rmella from animal and vegetable decomposition indicate preventabli 
loSB of fertilising matter, loss of money, and bad husbandry. 

■ Of the firet of these pi-opositiona any one may convince himself 
■who wUl visit the spots most fi-equently afflicted with typhus ttnd 
other qiidemic and endemic diseases, where he will find that his own 
sensatioDB, without any other direction, will commonly indicate the 
chief seats of insalubrity. Sncli indications are given by the sicken- 
ing sensations occasioned by breathing air rendered impure by the 
admixture of organic vapours arising from decay, as well as by pungent 
and oSensive stinks; for though the stinks always indicate danger, it 
does not follow that there is no danger when there are no saoh warn- 
ings. The danger in often greater from foul air, which less strongly 
affects the olfactoiy organs.' 

The engineering and mechanical means for effecting these objects, of 
whichlhad made a long study, constituted an arteiial venous system of 
sanitation for the relief of populations, and were comprised in various 
papers, first at the Consolidated Commisflion of Sewers for the metro- 
polis and the Metropolitan Sanitary Commission, but chiefly in the 
report of the first Geneml Board of Health in 1S50 on the supply of 
water to the metropolis ; then in the ' minutes of infoim.ition on 
drainage of land ' ; and the ' minutes of information on the drainage 
of houses and towns ' ; and the ' minutes of information on the 
practical application of sewer water and town manures to agricultural 
production' issued by that Board in 1851, This system so de- 
veloped was early comprehended by the late Jlr. F. O. Ward and 
ably expounded by him, when attending with Lord Ebrington (now 
Earl Fortescue) as delegates at the Congress on Hygiene held at 
Brussels in Sept. 1852. By my wish he abstained from mentioning 
myself^ as it would give the opportunity of attacks on the principle by 
attacks on the person propounding it, as is the common practice. 
But that reason has very much passed. 

Eeference was made at the la.st International Congresa held at 
Paris, to Mr. "Ward's exposition of the system at Brussels, where it 
appears to have been followed with good effect*. But the principle 
of the unity of the works in question, so needful for their efficiency, 
is as yet so little understood, that it is of importance to take occasion 
to republic bia popular exposition of it, with the addition of what 
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mny Iw taken 03 a varied exposition of it na it is uresentol to my 
view at the present time, comprising the chief pointe of progress in 
Miinitary art and science for its completion since it was first mode. 



I 



Edivi.v C'itadwick. 



In answer to the announcement that I proposed to republish the 
pftper read at the Congress on Hygiene at Bruusek, where Earl 
Fortescue was present and took active part, I hiire recoived the 
following note from his lordship ■.~- 

L 'Caatlfl Hill. North Devon: Oc/. 6, 1B80. 

B ' My dear Chadwick, — I rejoice that you should have thought of 

l^reprodocing in English the very able exposition by our early friend 
and coadjutor of the leading piinciples of sanitation, principles long 
ago vindicated by him in speeches made in a fore^ languogo and in 
a friendly foreign capital, to which I remember listening at the time 

L.with aymjmthy and luJiniration. 

B 'Subsequent experience seems to have confirmed the general 
. eoundness of the conclusions which he so pointedly set forth in his 
little French pamphlet more than a quarter of a century ago, but 
which, in the present state of uncertainty and confusion of the public 
mind, seem to bo still treated as debatable questions, instead of 
trutlu; arrived at both by deduction from first piduciples and induction 
from a constantly increasing body of satisfactory experience. 1 say 
"general soundness," because it can hardly be affirmed that as regards 
ngi-iculturo the diifusion of sowage manure through pipes lias hitherto 
ijeen profitably oirrit^d on at the distance from towns or to the extent 
anticipated by yourself and by our somewhat oversanguine fi'iend; 
though in particular cases where the rainfall has been excluded, where 
the length of the tubular channels has been moderate, and the work 
has been carried on with practical agricultural skill and with due 
attention to economy, the system has been proved, and will yet, I 
believe, increasingly prove, profitable. 

' I trust his vivid description of the Circulating System, with your 
notes and ndditions, may have a wide circula'don, such as the import- 
luicc of the truths therein set forth deserves. For, such is the amount 
of prejndice and real or supposed self-interest arrayed against them, 
that they require constantly reiterating, and their practical influence 
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upon the weal as well as wealth of the oommtmity again and again 
brought home to the public mincL 

* Heartily wishing you success in this renewed effort to diffuse the 
sound doctrines which you began promulgating very nearly forty 
yean ago, I remain, 

'My dear Chadwick, 

' Yours sincerdy, 

' FOBTBSCUX.' 
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PEEFACE BY THE EDITOR 



THE BELGIAN EDITION OF THE PAPER. 



' Circulation or ttagnntion i ' 8nch is the neat and concise form 
iu which Mr. F, 0. Wurd and his culleagnea have just put the sani- 
tary question before the Congress of (ienerol Hygiene at BruBsels. 

In reproducing under this title the two principal speeches of this 
Biinitnry reformer, we believe that we shall render n Borviee to fill 
who are interested in this great cause — the cause of humanitj at large. 

(7(jnilvJiuous circulation is the fundamental principle of English 
sanitary reformers. Acuording to their theory, the main conveyanca 
of pure water into towns and its dtstributioa into houses, as well as 
the removal of foul water by di-ains &om the houses and frain the 
streets into the fields for agricultural production, should go on without 
cessation and without stagnation either iu the housea or the streets. 

Hence they would do away altogether with cLstems Bnd cesspools, 
which Mr. F. O. Ward designates as ' two congenital forms of pesti- 
lential stagnation ; ' and wherever the double movement of water and 
sewage is hindered hy the flatness of the land, they maintain com- 
plete drculation by stenm power. It is at this last point especially 
that, according to Mr. F. O. Ward, the new system of drainage coin- 
cides with the genem! pi-ogi-ess of the nineteenth centui-y. 

' Hygiene hy steam power ' (we quote his exact words) ' is at once 
the logical eitension and the necessary eomplement of locomotion by 
steam power, which has of late been organised tlirougbout the whole 
of Europe. The steam engine, whifh bos already quadrupled the 
means of transporting products from one place to anolhor, will now 
quadruple the produce of the matter transported. This new applica- 
f the great invention of Watt will before long effect the same 
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happy and astounding transformation in our domidliaiy and agricul- 
tural arrangements as it has ah'eadj pi*oduced in nearly all the other 
branches of industrial art/ 

As to the method of thus applying steam to the service of public 
hygiene, it consists chiefly in the establishment of a vast tubular 
system. Mr. F. 0. Ward has given us a rapid sketch of the physio- 
logical analogies and material organisation of such a system. In the 
words of this eminent sanitary reformer : * the discovery by the im- 
mortal Harvey of the circulation which goes on in the individual body 
has prepared us for the reception of the strictly analogous and fruitful 
discovery of the circulation in the social body.* 

• Conceptions such as these, based as they are on numerous experi- 
ments and very positive results, deserve undoubtedly the impartial 
investigation which Mr. F. O. Ward and his colleagues solicit. 

Let, then, these conceptions^ these experiments, and these results 
be carefully examined. Let the press and the public join in the dis- 
cussion of them. The scheme proposed to us is no less than the 
reconstruction, on principles of a very bold nature, and hitherto but 
little known, of the material bases of civilisation. 

What answer, then, must we give to this question, so concisely 
formulated, and apparently so simple, but of which the scope is 
immense : — * Circulation or Stagnation 1 ' 



nnrCLATION OR BTAGNATIOS. 



GENEBAL CONGRESS OF IITGIENE AT BRUSSELS. 

FIRST MEETING, SEPT. 20, 1832. 



K^ ADDRESS OF MR. F. 0. WARD. 

' Gentlemen, — -Before we separate, I beg permieBion to bring befora 
yon very briefly the chief point of the new sanitaiy system — the 
hystem of circulation as oppoaed to stagnation — which we are hero, 
my hononraljle frienJ Lord Ebrington and myself, to submit to yoiir 
i-unBidemtion. I Hhall not be able to ti'eat tbe whole of the Fiiibject in 
one disconrae, nor even in the sub-seetions of the four sections in which 
we carry on our deliberations, and of which I have been obliged, ac- 
cording to rule, to choose one part to tbeexcjuaionof tbe thri'eotbora. 
I beg you, therefore, to accord mo your attention for a short time. 
(From all parts : ' Speak, speak.') 

Gentlemen, this new system upsets many old ideas, in order to 
replace them by principles which, taken aU together, constitute an 
entirely new combination. 

Thus, for instance, this syrtem, of which the fnndiimentftl boas is 
the incessant cii-culation of the water, which enters a town in a state 
of purity, and the equally continuous motion of tJie fouled water 
which leaves the house and the town, ndmite neither cistcmB nor 
cesspools, which are,aa before stated, two congenital forms of pesti- 
lential stagnation. 

Furthermore, thb system, which has for its object not only the 
carrying away of the fertilising matter which hithei-to has been allowed 
to remain for a longer or shorter [reriod in the midst of human habi- 
tations, but also the application of this matter to the use of agriculture, 
and its transformation ^m a source of disease and expense into one 
of riches and nourishment. This Rystem, I say, does not allow (un- 
less provisionally) the discharge of excrement into rivers — a process 
which we regard as deplorable waste. 
I To prevent this waste, and to replace it by fruitful circulation, we 
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connect towns and country by means of an immense tubular organiBa- 
tion consisting of two divisions, the one the iirban drainage, the other 
the rui'al distiibution ; and the.se two divisions are again sabdivided 
into two distinct partfi, the one arterial, the other venous. 

Thus, we construct in a town two Bystems of pipes, the one bring- 
ing in pure water, the other carrying off this water enriched by ferti- 
lising matter. 

In like manner, too, we lay down two systems of pipes in country 
places, the one for irrigation, which takes the fertilising fluid to the 
ci-ops, the other for drainage, which carries off the wat«v after it haa 
filtei'ed through the soil, and which, if allowed to remain any length 
of time, would make the laud marshy. 

In the middle of these four systems of pipes we place a motive 
organ — a central heart so to say — in one word, a at«am engine, which 
sets the whole system in motion. 

Thus, at last we see the sanitary movement and the agricultoial 
movement, after having long pursued their development in separate 
though parallel paths, meeting and blending in one great movement. 
It is from this imion that has resulted the vast tubiUar organisation 
of which I have just described the broad outline, wiiich is new, and 
of which I am about to point out to you some of the principal details, 
which are equally new. 

And first, gentlemen, let me give you a few rapid hints on the 
difficult question of the source and of the collection of the water, the 
fluid which is to circulate in these arteries and veins — the blood of 
this immense oiganiam. 

Our syst«m does not admit as suitable sources the rivers from 
which the water of towns is usually supplied, nor even the aubter- 
ranean springs which feed our wells. 

According to our experience river water is alwaj's more mr leas 
impregnated with organic and mineral impurities taken up &om the 
fields which it washes, and the towns and villages through which it 

The water of subterranean springs holds likewise in solution par- 
ticles of all the soluble minerals wliich it meets with on its way through 
the ground. 

We leave, therefore, the beds of valleys and the bottoms of wells, 
to seek near the summit of hills pure water which has been distilled 
by the sun, and has descended afterwards in the form of rain, either 
on the primitive rock, or on its gravelly debris. When the rock fails 
to supply our wants, we go to sterile regions — to heath lands, where 
we know that we shall find pure water, our liquid food, precisely 
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because not containing soluble salts they are incapable of providing 
com and meat, our solid food. 

There, in the sUtcioue gi'avel which haa been washed and purified 
by centuries of rain, we lay down tubes of burnt clay, or large chan- 
nelfi of permeable bricks or tiles, moat commonly three, four, or five 
feet below tlie surface (according to the conditions of the strata), and 
these pipes collect rain-water which bas attained ita highest point of 
purity by filtration through the upper stratum, generally pore sand. 

Just as an nqueduct represents an artificial river, so these tubes 
may be r^arded as artificial sources — a rural prolongation of the 
aqueduct, accompliRhing for the collection of water what the urban 
prolongation has long since done for its distribution. We migbt call 
it the capillary system which brings water to each house. 

I come now to the second part of our metropolitan system — viz. 
the carrying off of this water with the excreta with which it may be 
charged, a process which, in our opinion, requires equally bold inno- 
vatioDS. We abstain from the gi'cat and costly Roman conittructioDa, 
nowadays so much vaunted by old engineers for metropolitan tunnel 
sewera. We do not admire these vast subterranean galleries, which 
with their tHow current and their putrid accumulations are nothing 
more than extended cesapools. We would replace these semi-stagnant 
lai^ conduits by small earthenware tubular pipes, concenti'ating the 
smallest flows, so as to carry away all the matter removable by 
water-carriage as soon as it is produced, at sufficient velocities, 
usually two or three miles an hour, thus removing it from the town 
where it would become jjeatilential, into the country, where, properly 
applied, it is of the highest efficacy in production. 

We would have no more emptjdng of cesspools and cleaning out 
of drains by human labour. We would suppress for ever such de- 
grading occupations, and where the levels and gravitation fail we look 
to steam to supply the inclinations and velocities. 

Is it not indeed evident that steam ix>wer, which will lift a ton of 
water to a height of a hundred feet for less than a pennyworth of 
fuel, can replace human labour as economically in the clearing out of 
drains as it has already done in weaving and other industrial pro- 
cessesl 

Let US now cast a rapid glance at the agricultural part of our 
system. The some reformation is called for here, on the same prin- 
ciple — circulation ; by the stime means — steam-power ; with the same 
results — economy and health. Manuxe, henceforth no longer toil- 
somely distributed by the hard labour of men and horses, will be 
driven id a liquid state cither through iron or eai'then pipes, or led 
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to flow bj a, prepared surface irrigation miule of cast-iron, whcrifl 

gutters dug for tie purpose cinnot be used, and it may in some caaef ■ 
emerge through a flexible pipe and fall on tbe gronnd like aj-ti£cial 
rain. By this means n man and fl boy would be able to water no 
less than twenty acres a day. So much for the first part — the arterial 
division of the agricultural system. 

With regai-d to the second part of the process — the final carryii^ 
off of the water by drainage — here, too, in default of natural gravita 
lion, steam power now comes io our aid. For just as steun-pumps 
diy up marshes at an annual cost of four or five francs per 100 aoo} 
so at an equally amall cost will they carry off the superabni 
water, which, after having deposited its manorial matter in the sml, 
filters into our drwns. These drains then conduct it, purified by fil* 
tration, to the rivers, where it finally discharges itself in as clear xaS. 
sparkling a state as when delivered from the hill-top. 

Thus in the country, as well as in towns, we are easily able with' 
tbe help of steam to master the difficulty which has hitherto beem 
s»ch a formidable obstacle both to the sanitaiy and the agritniltural 
engineer — viz., the absence of slope to assist the running off of watc 

And do not, gentlemen, allow yourselves to be aJarmed by tl 
expense of establishing this new system, which may be called hymens 
by steam power. The service of piu-e wsiter in towns c 
nised for a sum represented (all eipenses included) by a payment of 
2'/. a week from each hou.se ; and the construction of tubular ( 
with the steam-engine and all accessories, would be covered by aboof 
tbe same weekly expense. Tubular organisation in the country il 
even cheaper than in towns. It costs no more than 51. to 8 
fnr the system of irrigation, a.nd 8/. to 10/. ]>er acre for the system d 
drainage. I shall, I hope, have an opportunity of proving to you at 
detail that the new system may be organised at an absolutely lea 
cost than the old one, while at the same time it is more productiT&. 
1 shall, for instance, demonstrate to you that the mere proceeds a 
the sale of our discarded pumps and cisterns would not only pay fii 
the machinery of the new system of distribution of water in our town^ 
but that we should remain with a surplus in hand — a direct and itij 
mediate benefit of the innovation. 

But, gentlemen, if this were not the case, if the costs of this 
system were very great instead of being very amall, tbe diminuticn 
rif the costs of maintenance in towns, and still more the 
increase in the products of the country, would very soon reimbni 
nK for oiu' first outlay. 

In one of the farms already worked on this principle in f 
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the aimuiil yield of hnj has already men from twelve stacks, which 
it njnountcd to in 1848, to eighty Btacka. 

In ODotber case, in Scotland, a barren tract of sand which was 
formerly valueless has produced, since the application of steam irriga- 
tion, 20;. per acre annually. 

I have thiis no heaitation in saying that eteam-power, after having 
quadrupled our means of tmnHporting product* fi'om one place to 
another, will eventually, by the new application which we propose to 
make of it, quadruple the produce of the matter transported. H>/giene 
hf/ eteam power is thus both the logical extension and the necessary 
complement of the system of locomotion hi/ steam povter which Europe 
has lately adopted. 

The scheme we are proposing is in fact nothing more than an 
adaptation of the great invention of Watt, to bring about in our domi' 
ciliary and agricultural arrangements the same happy and astounding 
transformation as it has already e^cted in nearly all the other 
branches of industrial art. 

Such, gentlemen, ia in general terms a description of our new 
system, each part of wliich rests on positive facts — facts, I may add, 
acqnirad by long .ind costly experience. 

The water which falls on the hills in a state of purity, undergoes 
a natural process of filtration through sand, enters the rural collcct- 
ing-pipes, and passing through the aqueduct to the metropolitan 
distribution pipea, finds its way to every storey of every house in the 
town ; whence ftgiiin, after having supplied the wants of the inhabi- 
tants, it runs off, enriched with fertilising matter, which it carriea 
away before allowing it time to ferment. This manure, driven along 
irrigation pipes, is deposited in the soil, leaving the water to pfl,>!S into 
drainage pipee, and flow on to tbe rivers. The rivers conduct it to tbo 
ocean, whence it rises as vapour under the heat of the sun, to re- 
descend ai rain on the hills, enter again the collection pipes, and 
recommence its vast and useful course of circulation. 

We hope by more detailed explanations in section to induce you 
to fitndy this system seriously, and, after a thorough investigation, to 
adopt its fundamental principle — circulation instead of stagnation," 

^ SUBSEQUENT PROGRESS OP THE PBTNCIPLE OF 
CIRCULATION. 
In a number of provincial towns, where works have been conducted 
on the principles promulgated by our first general Board of Uealth, 
the principles set forth on tbe arterial and venous system have been 
Miried out more or lefis perfectly, but so fur aa completely to establish 
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the principle : — as, for instance, in Croydon, Bedford, Cbeltenlmni, 
and Leamington, amongst others. In these towos the fresh waiter is 
carried into all the houses; — the fouled water, with putrescent toatter, 
carried out &-om them through self-cleansing drains and aplf-pl fM.iming 
sewers, and that fouled water, or the water containing liquefied 
manure, is carried direct on to the land. lu moGt of them, the whoto 
excreta, of the morning is removed within a,n hour or two, and hj 
the aitemoon ia deposited on the land, not in mechanical Buspensioii, 
bnt in chemical combination. The most complete Btudj of tlie prin- 
ciple was given by M. Holbrecht, and the Geiman engineers, and it 
is in the course of application for Berlin. In the provincial towna 
in England where it has been the least incompletely carried ont, the 
reductions of the death-rates have been from one-fourth to one-third 
of the previous rates, with as yet few, if any, of tlie collateral Aida 
which sanitat7 science may yet make available, as the preveatios 
of over-crowding aa in common lodgings, and bett*i' warming and venti- 
lating schools, medical inspection of the scholars, and ej 
appliances for personal and household cleanlineBS. 

Water and Stagnation. 

I beg now to repeat for the sake of connection that, as will b» 
seen in our reports at the time when the system was first propounded, 
the rural population, whether livingin detached cottages or in vilJagea, 
were, as they are mostly now, generally supplied by well water. Unl< 
the surface of the wells be deep, such water, by stagnatit 
floating particlea of vegetable or animal matter, and 
by stagnation. It is also rendered additionally impure by 
&om cesspits or fi-om house-drains. It is seldom wholi 
often dangerous to drink. The population either drink tea, 
m&kee the water safe by boiling, or they drink beer. It is rare 
for any collection of rain-water to be made. For large towns, the 
practice of engineers has been to collect supplies from the nearest 
river sources. These, like the greater part^ of the supplies of Ijondon, 
are more or less polluted, by the surface- washings of lands, often o£ 
highly cultivated lands heavily manured with putrid manure, and 
also by the sewage from ill-drained houses. In some instances the 
supplies are derived not from rivers but from lakes, and obtained from 
the surface washings of uncultivatod uplands, from granite, slate, 
or Bandstane grit. In these instances there is less of impurity from 
these than from river sources ; the chief impurities being in winter 
time from infusions of peat, which is apt to produce dyspepsia and 
diairbosa. 
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The Aeration of Water. 



But the acrfttion of water as affected by Bt^fnation has not yet 
been taken into proper account, or completely esaminBd specially as 
affecting the potability of watev. 



Failwe of Common Artificial Filtration. 

The supplies taken from rivei-a might be very well aerated, par- 
ticularly that derived from spring sources; but it ia taken into 
subsidence or storage reservoirs, where it is detained in a stagnant 
condition, and to a considerable extent de-aerated by stagnation, 
Algie and other aquatic vegetation are tepidly developed, and almost 
aa rapidly die and animalculea appear ; and if the stagnation U 
prolonged in open reservoii-s, putrefaction of vegetable and animal 
matter, and marsh miaamata, arise. The next stage is removal to 
filtration -reservoirs, which removes most of the solid mattere whicli 
the subsiding reservoira may have generated or absorbed. Thence the 
water is cjinied to the towns, whore, under the intermittent systems 
of supply, it is again kept in a condition of stagnation in cisterns, 
and absorbs the air, whatever may be its quality, surrounding the 
cistfim. The first filtration by large reservoirs, a firist sieving, does 
not osually dispense with a second filtration : — that is to say, a second 
or final sieving is given, For a fow days, a charcoal filter may be a 
little more than a sieve, but unless frequently renewed, it will be no 
more than a sieve. The water, by repeated filtrations, is rendered 
perfectly transparent, and being so, is commonly received as pure, 
but the microscope now detects animalcules of sjiecies denoting 
impurity, and demonstrates that clarification and purification are 
widely different. 

But for the great mass of the population there is no second 
filtration. For those in the metropolis, and throughout the country 
s intermittent, there is stagnation in butts and 
,3 these cisloms are in close courts or alleys, 
er cesspools, or having overflow pipes into 
8 of deposit or extended cesspools, they rapidly 
absorb the nosioua gases of decomposition, and the purest of the sup- 
plies from spring sources become dangerous to drink at certain 
seasona. It may be said that in drinking water taken, if it be, 
<lirect from moimtain springs, the taste ia refreshing, for the people 
aro drinking mountain air; — taken from moimtain sources, after 
stagnation in cistems in mtddle^Jass dwellings in town, the taste is 
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flat, for tliey are drinking to wti air ; — taken after stagnation in hnt 
in close courtfl nnd habitatioas, near to cesspools, it is mawkish 
naiiseoiiB, for thej are drinking cesspool air. Fi'om the coDctitiona 
'which the majority of the population in towns are placed, the < 
aerated or the nial-acrated vratei- is not habitually drunk by tba 
but only t«a or beer. 

The gnat remedy is the avoidance of stagnation at every stoj 
by taking the water direct from its source, and, wherever it is pn 
ticabJe, by taking it from a natural or an artificial spring source. 



Natural Filtration. 

The conception of the proper artificial spring Bources natural] 
occurred to me in the study of the drainage, by permeable tile drai 
of lands surcharged with moisture. 

To the extent of their depth, wells may be regarded aa vertt 
earth filters; buttho permeable land drains may be conaideredaslonj 
horiamfal earth fiJtera. They may be regarded as filters some hundi 
yards long, as against the well 61ter of two or three yards deep. I 
vertical filter is uncovered, and exposed to light and aecidental poUn 
tion, but the horizontal filter is covered, and protected for its w] 
length. "Where the horizontal filter ciin be carried through a | 
sand, with only a light amount of v^etation and without cultlvatioi 
the water derived is even purer than rain water, as the filter takes oi 
any fioating spores or particles that the rain imbibes. These are effad 
tually removed in passing through the filter of a yard or so in tliid 
ness and the roots of the vegetation which may permeate the s) 
Water so collected, having had the best of filtration, through long a 
faces, needs no second filtration, and is highly aerated, and, collected il 
once and delivered direct into the houses as it may be, it is cool a 
refreshing, often effervescent, and eriual to the spring water obt 
from the best springs at any of the health I'esoi'ts. We proposed 
as stated, an improved supply of water on this principle for ( 
metropolis from the Surrey sands, from which it was evident thati 
supply amply sufficient was available for tlie then population of ti 
metropolis. The engineers of two of the companies have recendj 
struck upon this method of collection, — Mr. Taylor, of the Lambeth 
Company, and Mr. Fraaer, of the Grand Junction Company, and 
though it has been from inferior strata, yielding only a harder water, 
the water derived is deemed the purest of any yet obtained in ti 
metro])oliR. It is stated to be bo remarkably pure, so fur as the work^ 
have yet been carried, as to need neither primary nor secondaij fl 



ti-ation, and Has the most complete ai^ration for direct ditilribntion. 
The method of collection has been applied with success for Brussels, 
nnd hj long conduits (open for economy there) through sajid strata for 
Amsterdam, bj Mr. Quick. It is also successfully applied for Dres- 
den, and is in the course of application by the engineer, Holbrecbt, of 
Berlin, who is following closely our principle as devised for the metro- 
polis. Of course, the mineral ([uality of the water derived from tlds 
method of collection Till vary with the stiata ; and that derived from 
some of the sands is hard. But the constants of the piinciple are 
complete and final filtration and good aeration, and superior potability. 
Of late, the method of softening waters, whether on a, large or a small 
scale, has been greatly improved. It was stated by M. Jager, at 
the Congress on Hygiene, that during the last attack of cholera in 
1 tf 66, dilTerent results were found to attend different supplies of water : 
— well water, river water, and other water. During tiie epidemic, the 
authorities of Kotterdam changed the supplies to a purer source, with 
an immediate reduction of the deaths by one-half, and while the 
deaths in the districts supplied by well waters were at tlie rate of I6'8 
per 1,000, and of the river waters 11-9 per 1,000, tJie death-rate 
nt Amsterdam, supplied from the horizontal, sand'filtered collection, 
was the lowest of any, being only 4 per 1,000 — a comparative result 
which, from what I saw of the works, I should expect irom them. 



^^VfDener 



Steam Power. 



inerally, and with the exception of high, upland soui'ces, which 
afford the force of gravitation, steam power is, as stated, the heart 
workingthearteriesaswell as the veins of the system. The cast of the 
[lower may be exemplified in the instance of the British metropolis. 
Water is, in one instance, collected from springs forty miles distant; 
in another it is conveyed after filtration, through pipea, from sources 
more than twenty miles distant ; and a constant supply, at high pres- 
sure, is given in each inKtauce, that will carry thirty-two gallons per 
head to the tops of the highest apartments, for a rate of three-fourths 
of a farthing per head. 

Kow, even at that rate of chaise, — which is the subject of contesta- 
tion in Parliament as excessive, — it is bo cheap as to make it dear 
nnd wasteful for the poorest housewife to go down from the top 
of any house to the bottom to pump water at the Itasement (even if 
the water were to be hud gratis) and carry up sixteen pailfuls to the 
top. Indeed, if the supplies were delivered only at the basement, the 
It of carrying them to the upper rooms would evidently exceed 
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the rates, i.e. the three-fonrtlis of a fajthing per head now paid for 
or even the full fitrthing per head, for which the companies are now 
effect contending. NevertheSegs, if the measure of the first Gei 
Board of Health had been carried, aa I believe it will yet have to b 
the service per diem would have been actually rendered for half 
farthing per head in principle. Supposing the pitcher of a 
to hold two gallons or 22 lbs. of water, ii lahoiir eqnivaJent to tj 
of sixteen of her Journeys ia a diatnnt spring, would be rendered fi 
half a farthing (by some millions of capita! invested in machineif 
To aid the conception of the economy of labour by this power, it d 
be stated that one hundred-horse Cornish engine working one hoi 
per day would do the work of 60,000 Rebeccas. 

Fire Extincimi. 

It is to he noted that a part of the service of the conetant si 
as proposed in oar report on the supply of water to the metropo^ 
was for having hydrants, to wljich a hose might l>e attached, for 
key to be given to the person who might in a minute or two atttich 
hose to it, and on perceiving a fire in any house, bring to bear ujmjq 
for its extinction jeta ei^iial in force to one or two horse-power, 
the subsequent adoption at Livei-pool, Manchester, and Glasgow 
this measure then Buggested, the large manual or steam-engine powi 
which has to be fetched fi^om distancea whUat the fire is raging, is d 
liensed with, except in some three per cent, of caaes ; and the losses 
life and fii-e, and the insurance risks are reduced to one-third of the 
prevalent in the metropolis, whilst the expenses of the administratu 
for the inferior result are reduced by one-lialf. Since this measi 
was proposed, electricity haa been employed to speed information a 
relief. In the provincial cities, when a fire was getting ahead, a 
additional force of water by jeta was needed, information had to I 
sent, by foot or horse messenger, to the distant pumping station, \ 
put the engines at high pressure. But now the information i 
municated instantaneously by the telegraph, and in a minute the (on 
of the steam power at miles of distance will be felt on the spot » 
it is needed. By the unification of the works of the companies ii 
metropolis on a public footing, the force of the whole of fifteen thoB 
sand of horse-power may be made to convei^e from the extre 
points of the metropolis to stay any threatened devafltation by fire 
any particular (juarttr where it may arise. 

That the most important apparatus — the smaller apparatus for fii 
extinction, may be constantly ready without fall, it must, n 
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dereo, be kept in constant use, ftnd it was proposed that it ebould bo 
in constant use for street cleansing by the jet, which would cleanae 
completely and quieltly at half the expense of the imperfect cleansing 
by til© broom. Paris, Vienna, and Madrid even, are in advance of 
CHir meti'Opolis, by the adoption of this mode of cleansing. 



I: 



<sent partial and fragvieiitari/ conceptions of the tystem 

commonly prevalent. 

It will be found on esamining the public diBCUBsions and pro- 
ceedings in relation to the supply of water to the metropolis, that no 
goneiral conception of any syst«m, snch as that bereinbefoi-e pro- 
pounded for its sanitation, baa yet been attained. Fragments of it 
only are adopted, each veiy incompletely, and iuiportant parts are 
disi-^arded. The only part of the arteriul and venoua system which 
baa gained a place in the common conception in the metropolis, is 
that of bringing the water to the doors of the bouBea in bulk undei- a 
responaihle public authority. But what that authority shall be is 
imperfectly conceived or enunciated on political platforms. The 
comparative eligibility of different qualities of water for the supply 
of the metropolis, whether bard chalk water or such soft water sup- 
plies as those of Manchester aud Glasgow, with infusions of peat 
during part of the year, are, na yet, unconsidered or disregarded by 
the representative authorities undertaking to deal with the subject. 
Nor in any account taken by them of the work of fire-prevention, as 
an addition to the service of the police force of ten thousand men,jQor 
how the sei-vice of that force is to be combined or brought to bear in 
the metropolis as in provincial cities ; nor what alteration of the ser- 
vice uf cleansing sixteen hundred miloa of street surface is required. 
Even on the preliminary questions of financial economy and the terms 
of pm-clmse, there commonly prevails the greatest confusion of opinion, 
and that in the face of settled but utterly disregarded pi'actice and 
piinciple. Moreover, no consideration has yet been taken of how, 
when the supplies of water are got to the door, they shall be got into 
the houses. Whilst mechanical, chemical, and engineering science 
have made the advance stated, their application is delayed for an ad- 
vance of legislative science and administration for the protection of 
the health of tlie population. It is true that the political obRtinic- 
tions have not been conGned to this country. The most serious ob- 
sti-uction to be apprehended is the intrusion into sanitary work of 
the element of political party spirit, which is more iut«nt on showing 
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tho opposite party to have been wrong tbui of doing for the n 
what has been proved toberight. Impartial gpecialiets are dearlyd 
opinion that the politician has thrown back the progrees of 8 
reform, including the principle of circiUation, by a ijuarter of a t 
tury in this country. Tho like influeuces have been baleful abroad) 
From our Boartl we sent over to Paria to ascertain how the system 
fised fosses, with removal of tbeir contents by cart, worked there. W» 
found P.iris stinking worse than London, and very heivvily deatlt- 
rated. The potent barrier to the introductiou of the principle 
circiilfltion by water caiTiago was, in the view of the political officer, 
the interest of a large and ti-oublesome body of men, the porleii 
d'cau, who might raise an f»i«*ff— though it would be cheap to gin 
them all retiring pen^tlons. Besides these there stood in the way 
the large contractors for the vidaru/e, the emptiorH of the fixed ( 
or the tanka in which such matter is detained in conditions of pntrel 
faction, whom it would have lieen a large gain to the public to hai 
paid off at tho fidl pi-ofit of theii' contract. 

The exposition of the arterial and venous system there ivaa fatil<^ 
and Paris yet, stinks from the stagnation of putrefactive matteij 
though the sanitary oiEcers are clear and hopeful about the adoptiot 
the principle. A i-ecent report to the State Board of Health at £ 
ton indicates the obstruction to sanitary improvements tmm work ii 
the cities being regarded as fi rewani for political services ; and c 
course the more expensive the work, nay, usually the more inefleo^ 
tive, the greater the reward. Contract work is tho most economica 
and eligible, ' if such work could be divorced from politics,* sa'^ tbi 
able assistant engineer in charge of improved sewerage for Boston j 
but as that may not be, 'day work' must be put up with. 8 
Joseph Whitwoi'th invented a very auccesiful street-sweeping machis 
which by the labour of one man and a, boy did the work of twenty 
scavengers ; and ho conceived that in so enlightened a city ■ 
New York, that it was sure to be adopted. But there he was told ■! 
once that it wonid not work, because every machine would diitplRci 
some eighteen voters. In I^ndon, being desirous of promoting tin 
use of hydrants for street cleansing as well as fii-e prevention, I wi 
ready to urge it, but I was myself warned in one influential distrii 
not to speak of the street-cleansing ser^'ice, because the scavenginj 
interest, which was preponderant at the Board, would probably o 
hydrants altogether. 

In respect to the moi'o immediat« subject, the development of II 
system of circulation, it is to be stat«d that the practice has beon i 
the lai^r provincial cities, aa well as in the metropolis, to leave ll 
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work of carrying in the supplies from the mftius nt the door into the 
liousee, uid that of carrying itway the folded water and the eiccretor]' 
matter removable by water-carriage from the hoiiaes — to be done by 
uninformed tradesmen, plumbers and builderG, without any qiiidi£ca- 
tiou whatever, for a work which i-e<juirea very special knowledge 
ta cser.ute it successfully. Those tradesmen persistently use lead- 
pipes, at a double and treble expense, to carry water, which some- 
timea acts powerfully on lead and seriously afTects the health. Then 
it ia conveyed into cistei-na, often of lead instead of slate, or into 
common buttj;, where it stagnates, and imbibes the gases which make 
it dangerous to drink. Then they carry tlio overJiow from these 
cisterns into tlie di-oina and sewers generally of deposit, evolving 
gases of putrefaction which ascend and contaminate the water ia 
the cistern, more frequently with fatal results; than ai'e made known 
by any intjuiries. The house Ber\'icefl, which should be the capillariea 
of the system, are badly formed, without proper retaining arrange- 
ments, so that a constant supply Iwcomes a source of constjmt 
pernicious warte. In London more Ihan thi'ee-fiftba of the water is 
pumped to waste. In the common conditions of the upparatus 
it is constant pernicious waste for n house. The house-drains (com- 
monly) are mmle for a house of a size that would serve for a large 
street, and of permatble material, or loosely jointed, so as to detiun. 
beneath the foundation what it is intended to remove from it. 
Hence the sites and subsoils of towns become supersaturated, and 
the excrement sodden, and malai-ia ia gencnited, Thus augmented 
supplies of the purest water are often made the sources of augmented 
disease. Thus it was shown in a recent inquiry before the Bc^al 
Commission into the sanitary condition of Dublin, that the introduc- 
tion of a now supply of water of the finest quahty at its sourt» (except 
in winter time, when it has an infusion of peat unquestionably causing 
diarrhtna) was attended by a considerable augmentation of the death- 
rate, bringing it up to thirty-eight in a thousand, or double that of a 
healthy urban district. This was accounted for by the supereatura- 
tion of the subsoil by this additional water mixing with the matter 
detained in bad drains. 



B Prevalmt Conditions of Stagnation in Tmon». 

In Liverpool a reduction of the waate of water is reported to have 
been attended by a reduction of dump in the lower houses, and by a 
marked reduction of the diseasegenerated by damp, with an improvement 
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in the death-ratee. Loodoii has been wfttei'-closeted in a. rudimentmy 
way, but the work has been frustrated ia great part by bad houae- 
dmins aod badly constructed sewei's. In respect to the constructioa 
of sewers, in my eanitary report of 1842 I described them and their 
connections as the bidb of a ret«rt charged with putrefactive matter, 
and the house-drain as the neck of ttie retort, which carried ths 
gaseous products of the putrefaction into the house. That oondition 
still prevails through the greatest part of the metropolis. I would 
direct particular attention to the terms in which the chief engineer 
to the Local Government Board, onxupying part of the new Govern- 
ment buildingH at \Vbitehall, has described the sanitary condition of 
that bead centre of sanitary administration. He said on a recent 
occauon : ' He bad in bis possession a report with regard to the 
sewers in Whitehall, Downing Street, Great George Street, and 
Victoria Street. He bad felt obliged to make complaints of thecloeets 
connected with the new buildings in Whitehall, occupied by the Board 
of Health, and be declared that there was no new public building i 
Great Britain in a worse sanitary condition. It appeared from the 
return to which he had alluded that tbe sewers were fiat-bottomed, 
flushing was never thought of, and that there was a deposit 13 to 18 
inches deep in these sewers. The di-ains coming fi-om tbe buildings 
had flap valves where they entei-ed the newer ; these dniina went 
direct into the buildings without any break, or other n 
lation, to prevent tbe inflow of gas. Tbe closet in the corridor leading 
to his office was occasionally so bad that he could not u 
times the wind entering from the drain would, he believed, have blo^vn 
out a lighted candle, and the stench was horrible. Every drain had 
been tried upon that length of sewer all I'ouad Whitehall, and there 
was not a single instance where the inflow was not direct into the 
building. If such things were properly attended to the rates of mor- 
tality would be very different.' In the other parts of that great 
building there have been two fevers and two deaths ascribed to sewer 
poisoning. One officer described to me a disablement of nine months 
as due to it. A former Secretaiy of State for the Home Departmemt 



stated that after long sitting in bis odice he felt low headnc 



s, symp- 



tomatic of air contamination, and he was led to do as much woi-k a 
be could at home. A former Premier was advised by bis physiciaii 
not to reside in Downing Street, and certainly its condition is detri- 
mental to the ofGcial working force there. I can undertake to say of the 
lower apartments, occupied by tbe most industrious workers, that if 
they were hved and slept in, and were crowded as the common dwellings 
are, tba seat of the GoTemment of the Empire wonld be a fever neet. 
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The condition of tiiat spot is pregtmnt witti instruction as to the stats 
of information on eanitiLry legLsliition and adnunlstration there, which 
is impotent for action, either for the relief of itself or of the geneml 
population by eelf-cleanaing drains and self-cleansiiig sewers. 

One attendant on all these defective constructions is their excessive 
expense, especially ns respects the house drainage und sewei-age works 
on the principle of sta^ation : for it may be shown that on correct 
principles three houses and three towns may be well drained, at the 
coat hitherto incurred for draining one on the principle of stagnation. 



The Tub Stfetein. 

In the widely prevalent ignorance of any other conditions than 
those of stagnation in house-drains and sewers, the eruption of nosdoua 
gases from them is regarded as a constant, and a reaction bos been 
occasioned for the application of the tub system for collection and 
removal in toms. In rural districts, and for detached cottages away 
from any system of proper dnunage work, I have myself recommended 
the use of a pail with water under a seat, and the daily removal and 
applicutiou of the liquefied manure for garden culture on land trenched 
and prepared to receive it there, instead of bringing prepared soil to 
receive it in the house. The rude tub system of carrying excreta from 
the house to the land partakes of the expensive converse of the pail 
system of collecting water from the land, or the distant well to the 
house. Only consider the labour of sending earth to hundreds of 
thousands, or in the instance of the metropolis, half a million of 
houses, and bringing it away daily, as would be required by cleanli- 
ness and security from disease. In consequence of the excessive 
expense of carriage on the tub ByBt«m, the removal of the solid excreta, 
where it is practised, Ls only effected at long intervals. At Paris it 
is retained in fixed fosses, which are emptied about twice a year, by a 
most offensive process, despite engagements to deodorise the matter. 
It is little better with all the movable fosses. At Manchester and otiior 
cities in England the receptacles were formerly only emptied once a 
year, and great injury to health was occasioned by the emanations of 
putridity. It was doubtless an improvement to provide a tub system, 
at the public expense (which would save the house owners the expense 
of outlays for a water carriage system), and remove the excreta weekly. 
But this weekly removal is still attended with pernicious results, for 
putrefactive decomposition begins in three or four days, often in some 
weathers in two days, or less, for which reason during the cholera 
and other epidemic periods we ordered that all excretive, indeed, all 
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animal and vegetable matter, including the dust heaps, should be 
moved daily. But with a proiiei- water apparatus the removal is effected 
instantaneously, and at many times less cost. Persons who have only 
been uware of the conditionfl of the bad organism which I have 
described — couditious of malformation and conserjuent diseased 
action of congested hourie-drains and congested sewers with dele- 
terious efi'usions, and who know of no other conditions, may bo 
told that in the healthiest eanitariii in the country, where epidemic 
disease is now entirely banished — namely, well -constructed ajid well- 
maaaged prisons, there is a soil pan in every cell. Provincial expe- 
riences are now demonstrative of the conclusions — that on a complete 
circulating organi.Kation the whole of the excreta of the motropolia) 
whiuh now remain within it in putrefactive conditions for weeks, 
months, and sometmies moro than a year,— that these conditdons of 
stagnation miiy be cm'ed compietely by Iho removal of all patrfr- 
factivo matter by water carriage from beaeatli the site within the 
day ; that such a capital as Paris might be puri6ed within half A 
day; and if correct principles are adhered to in its works, Berlin 
will shortly be purified in still less time. 

Distriinitetl Cost of the SyBtem of Cireulaiion. 

Prej udioe against the system is frequently raised by immediate pay- 
ment of the whole charge for the works being exacted, instead of b 
duly distributed over a number of years. The experiences to whicli 
I have referred of complete [irovincial works would give the chargo 
of the chief parts of the system of circulation. First for the worki 
and service, and for bringing the suppUes of water to the door of tha 
house, one penny per week ; — neit, for services and works for carrying 
the water into the house, and for carrying the fouled water out of th» 
house, a penny haifi)enny per week;— and for the servioe of canj- 
ing it away irom the door of the house, another penny per week; 
a halfpenny per diem per house for the whole work of the e 
culatiug system, up to the remov^il of the fouled water from the site 
of the town. Home of the towns have charged much more for the 
service of the water supply, and have derived a revenue from it, and 
johhing and malversation might in some cases have raised the am< 
paid by the ratepayei-s ; but the above would be about the coireot 
general charge to the whole of the population. Since the first workt 
were executed, the cost of labour has been largely augmented, t 
the total cost ought now, as I am informed, to be doubled, or 
brought to full one penny per diem per house, or nearly to a fartfaiiH 
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per Kead of the population per diem if the entire woi'k 

de novo. For the accomplishmeDt of the propositioi 
first enumcnited, and completing tlie systom of ciri 
sumetimea be ttdPessnTj to organise the f<te&m ]iower 
sevei-ftl centres. 



I which I have 

iltttion, it will 
■or action from 



Relief of Low-lj/ing Land from Stagnation. 

Undor the Sanitary Commission for inquiring into the means of 
improving the health of the metropolis, ttg found much of the low-lying 
parts of it literaUj marsh land, and surcharged with moisture, much 
of it from the upland waste waters and sewage. In the oust there 
was a considerable extent of marsh land, so called, whence attacks of 
ague wciv at times distributed amongst the populations of contiguoiui 
urban d IB trictfl. Fortherelief of these districts I consulted the engineer- 
ing experiences of the fen districts of Lincolnshire, and there we found 
that relief WHS giTeii by steam power applieil at different levels, at 
■ sumps,' to which the drains of each level were made to converge, and 
by these meiuis the water level was kept down to the depth required 
for ^ricultnre. In our report we stated that in Lincolnshire the 
exi«nae of punipiiij,' away the surplus rain water averages 28. G<1. per 
acri', including all exponsea of working with engines not of the most 
recent and improved construction. Calculating, however, that the 
expense of pumping the soil or waste water, in addition to the rainWl 
in London, would occasion a cost even twelve times greater than ifl 
incurred in agricultural or fen districts, or 30*. per annum per acre 
covered with houses ; as there tire in the lower districts of the metro- 
polis about twenty houses to each acre, and as the operation would 
extend only over half the metropolitan area, it hud been shown that 
•tli« annual charge per house, spi-ead over the whole areu, that area 
including the upper districts which were affected by miafims from 
the lower districts, would be Qd. pei* house per annum ; but in this 
instance, as shown in the whole investigation, the outlay and the rate 
would really lead to a great reduction of the existing charges.' Plans 
wore pi-epared for the application of this piinciple, which has not, so 
far as I am aware, been Applied to tho relief of any district in Eng- 
land. But an examination of the works siibstitiited for it in I>ondon, 
which there in not time to trent of at present, will show it to be the 
most eligible for future application. By the converging principle tho 
most rapid fiilla may be obtAined. The converging sj'stem, as applied 
for the relief of the fen district", is by means of rude ditch drains, 
tubular drmn pipes being originally unknown; but now tubular dnJn 
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may be made enial], and artiScial falls given, nnd the disdiargfl 
in any dii'ection accelerated according to reiiuirempnts, and tbe eiixia- 
Ifttioa thus maintained withio baains of liLnd as veil as from fiats. This 
is the principle now adopted and in progrefis of application for the relief 
of Berlin, which has a very flat area. The sewers^ there will, if the 
house-draitiage be well completed, be (tischarged fresh into the sewers, 
and the sewage will l>e discharged in Beveral directions in the best 
condition for agricultural production, on the land to which it is to he 
applied, from the 'suraps,' to which the drains ciirrjingfreah undiluted 
sewage — converge. For detached houses, and villages and public insli- 
tutions, a valuable improvement has been introduced by Mr. Rogers 
Field, called the ' flnsh tank.' This is a receptacle which collects 
dribbles of sewage, until it rises to a certain height in the tant, 
when it reaches a syphon mouth, and is discharged with increased 
force in a sweeping tiush. For lai^er applications of the converging 
principle, Mr. Isaac Shone has invented a pneumatic apparatus as 
an ejector, which Colonel Jones, E.E., Y.C., assures me is completely 
successful. 

Applicationg of JJnstagnated and Undecomposed Sewa^p. 

By the relief of the land by horizontal spiing collection, and the 
distribution of pure water, direct and well aerated, without any stag- 
nation, into bouses; and by tbe immediate removal of all the fouled 
water, with oil putresrdble matter removable in water, without stagna- 
tion and before the couunencement of putrefaction, the entire syBtems 
of stagnation may be held to be superseded, and the system of arterial 
and venous circalation accomplished. 

Completion of the Wj/giem of Circulation by tlie Direct Appli- 
cation of the Sewage to the Land, 

The obstructions that stand in the way of the completion of the 
system, by the application of the liquefied manure of towns to agri- 
cultural production, still remain to be noticed. 

Persons who only know of sewerage by theii' experience of ita 
emanations, under the common conditions of stagnation and pnta!%&c- 
tion, very naturally object to its application in the vicinity of their 
residences, and would do so with much reason if those conditions were 
eeseutial. Violent opposition is made to the discharge of sewei-s into 
rivers, on the score of pollution. Whilst sewage, however, in the 
common condition of putrefaction, kills fish, sewage in another con- 
dition, that is to soy, in chculation — fresh, or befoi-e puti-efiiction — 
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feeds fisli. But on the score of waste I object to its discliAi^ into 
the rivers, or anywhere escept on the land. People do not object to 
the cultivation of land, ae market garden land, close to their dwell- 
ings, or to towns. Nevertheleaa, such culture and high farming are 
frequently conduct«d in a manner productive of noxious emanations 
that are injurious to health, and make the culture there a 
This is done by heavy top dressings of what is called ' town n: 
in the solid form, in which condition it remains stagnating until it 
is disintegrated by decomposition (by which decumposition ito fertilising 
power is diminished), and it is then carried down into the soil by the 
rain. The comi>lete remedy of this evil is to liquefy the manure at 
once — to put it in solution, and apply it to the soil in doses proportioned 
to the soil's receptivity ; — ill fact, to apply it as sewage, by which means 
one load of stable manure may be made to do the work of more than 
two. I was advised when I looked into the subject, that tlie waste 
of the farmyard manures and other manures, by the methods the 
farmers used, was in extensive districts equivalent to anotjier rental. 
On the other hand, it was pointed out in our instructions that appli- 
cations of plain water in excess, by the method of submersion, cre- 
ating marsh surfaces and marah miasma, were often conducive to the 
rot in sheep and ague in men ; and, of course, that the distribution of 
sewage in the like manner would be productive of still worse results. 
At the irrigations at Paris, as I am informed, this danger has been 
incurred through excessive submersion hy the unsfcilfulness of the 
small farmers to whom the sewage has been given, and that sewage 
— net fresh sewage — of a bad quality, as neaily all there is. 

The fact should be known that for sanitation it is a work of nkill 
to avoid the supersaturation of tiie soU ; — for cultivation it is a work 
of skill to avoid !;upersnturation, and to adapt the supply of the 
liquid manure to the ' hygroscopicity ' of the soil, and the periods of 
the growth of the plant for root, or for wood, or for leaf, or for fruit. 
For the avoidance of stagnation and waste, and the expanse of storage 
tanks, it is a work of skill to pince every day's supply from the town 
on one part of the land or another, whatever be the weather, in 
frost or Mnow. In frost this has been accomplished at Dantzig by 
distribution under the ice. The whole of sewage farming is an 
art foreign to the common agricultural practice, and is as yet con- 
fined to a high order of horticulturists, growers of prize fruit, to 
whom it« application on a large scale should be confided. Neverthe- 
less, in some hundi'od of sewagefarms, now conducted throughout the 
country by all sorts of rudimentary methads, with liad sewage from 
ill-drained towns as well ob good, and by various rudimentary work- 
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ingB, the superior productive [wwer of the liquefied manure has been 
estabtiahed, not only in the bulk, but in the quality of the produce; 
and as to the bulk, whilst the average yield of ogricnlture in Eng- 
land may be taken to be ns one, and the market-gardening as about 
tbi'ee and a half, the Bewag&farm produce has been as 6vo. It is 
found that, as a inile, the sewage of more than a hundred of popula- 
tion nuiy be utilised in an acre. As to the sanitary elFect of setvage 
farming, the judges of the competition for prizes issued by the Royal 
Agricultural Sooiety, of which Mr. Baldwin Latham, Mr. Clare Sewell 
Bead, and Mr. Xlmrsfield were judges, made particular inquirie« 
about the sanitary I'esults upon those engaged in the work, and 
they disphiy them in a table of the death>rat«H. They state that the 
rate of mortality on an average of the number of years which thes6 
farms have been in operation {ten) does not exceed more than three 
per thousand per annum ; that is to say, on a population of 3t<0 
men living on or working on the farms, and 1 37 children. From 
the difierence of working under insanitary conditions amidst stable- 
dnng and farm-yard manures, which are attended with fevers amongst 
families, and the working amidst liquefied manures, I should have ex- 
pected a marked diiTerence, but not so great as tltis, which must bu 
about fouifold. 

One obstruction to the application of the liquefied manure of 
towns has been the supposition that it can only be applied, by gravi- 
tation, on land immediately contiguous to the town, for which, as a 
consequence, consents are either refused, or, it being considered as accom- 
modation laud, excessiTe monopoly prices are exacted. Now on tho 
conver^gsjstem, and by 'ejectors,' the sewage may be carried all round, 
uphill, or in any direction of demiind, with tlie addition of the coat of 
lifting— a cost, i.e., for 80,000 gallons 100 feet high of U. which b in- 
considerable, if the sewage is in its proper concentrated condition, un- 
encumbered by an escess of rain or storm water, which, on a correct 
system, ought not to be admitted. A competent administrate on will 
utilise the ground allotted to, or contiguous to, public institutions, 
Buch as union houses, prisons, aud others, and develope models of 
liquefied manure cultivation. 

On the difficulty which presented itself for the completion of the 
system of circulation by the disposal of town sewage by surface 
irrigation near towns, particularly in the condition of putridly, in 
which all sewiige was then only to be met with, I was led to consider 
of subsoil or subterranean irrigation. I got several friends who bad 
gardens to try it, and the trials were very promising. Sir Joseph 
Faxton promised to try it aystematically. But it was tried inde- 
pendently and syatematically on a large scale by M. Charpentier, a 
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French vine grower, nenr Bordeaux, with whom I bad eoirespon- I 
dijDce on the subject. His tiials were not with town sewage, but 
with liquefied manure ; and certainly the renult^ he obtained with 
vines and friiit«, as well tis with market garden pi-oduce, were most 
Hatisfaetory. He contended for its superiority over surface irrigation, 
bat it required great skill, and more capital thnn the ordinary surface 
irrigations. The early successes with surface distributions, however, 
withdrew my attention from it ; but the method has been i-evived with 
success by Mr. Rogers Field in the disposal of the sewage of Bome 
villages ; and his flushing tank greatly facilitates distribution by that 
subterranean method. It is also reported to have been carried out with 
sncceea by Colonel Waring, of Newport, in America. I am confident 
that for high culture, tor model gardens near towns, for deeji-feeding 
plants and for fniit trees, for arboriculture genemllyand in hot climates, 
the method in skilful hands will be productive of very great results, 

I would observe that about two-thirds of the general work of 
sanitation, in drainage works, is of earth-work on which, in the 
Continental States, soldiers may be well employed nt eiitra pny. 

In conclusion, if the subject be competently and impartially ex- 
amined, the necessity for stagnation (' which nature abhors') is abo- 
lished. It in abolished in the collection and the distribution of water 
into towns ; in the removal of the fouled water from houses and 
towns, and in its application to agricultural production ; and the 
exposition of it by my deceased frienil and ally as an arterial and 
venous Bvstein for the relief of urban populations, is fully justified 
by adequate experiences, for general application, by specialists. In- 
deed, it will lie found on conxpetent osamination tlint the sanitary 
results of the complete arteml anil venous system of circulation for 
towns are now so far a-saured by experiences as to warrant con- 
tracts being made for the reduction of common dcath-ralea by one- 
fourth or by one-third. And with the addition of &uc!i colbiteral 
measures as Lord Shaftesbury's Act for the regulation of common 
lodging-houses, the ensuring of pui'er water supphea and good drain- 
age, the prevention of overcrowding, and measures for the sani- 
tary regulation of schools, and for physical training on the half 
school-time principle, a reduction of the common death-rate by one 
half may bo mode matter of contract. These things may under good 
adminiattation be done, for all have been done. It should be our caro 
to awaken public opinion so that it may insist that they shall be done. 

Edwin CHA&ntcE. 
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A LECTURE was given to the working classes of Exeter in the Vic- 
toria Hall on Saturday evening, October 25, 1880, by Dr. Bartlett, 
F.C.S. The Mayor presided, and there was a fair attendance of the 
working classes. The lecture was extempore, it was listened to with 
attention, and at its close a vote of thanks was unanimously pre- 
sented to Dr. Bartlett. 
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WARING OK THE SEWBRAOE ( 



iPaper on the Sewerage of Memphis {Ulii.-<traieil)? 

Bt Col, (i. E. WARINIi. .IirSH_ <n.- NEHTonT, R.I. 

IMPHI8 is a city of about 40,000 iuliabitauts, situated on the east 
Ixuik of the Mississippi River, about midway between St. Louis and 
Kew Orleans. Its area, including ite immediate occupied suboi-bs, is 
about four square mites. Of this about one square mile ia the more 
strictly urban, being quite closely built over.^a considei-able portion 
in compact blocks, and the i-emainder with semi-detached Louaos. 
Many streets of this part of the town were covered ten or twelve years 
ago with wood pavement, which, during the past four or live years, 
has fallen into very bad i-epair, and most of which is now being re- 
moved, its place being supplied by eUine bIoL;k pavement or macadam. 

The accompanying map (Plate A) shows the conformation of the 
surftkce. The valley, beginning a little north of the noi-themmost portion 
of the main sewer, and occupied towards the Eouth by the two branches 
of the main, is the loweet pail of a gradual depi-ession falling from 
the east and from the west. Through the bottom of this runs a deep 
cut called Bayou Gayoso. This Imyou is the eroded channel of a 
sti'cam ordinaiily small, but, under occasional sudden showers, subject 
to an enormous increnae of volume. Its sides are steep luid irregular, 
and its deptli is quite uniformly from 12 to lij feet below the general 
level of its banks. 

The Misainfiippi Eiver has an extreme variation of level of about 
35 feet. At least once during the year, and often two or three times, 
it fluctuates to the extent of from 20 to 25 feet. Ejttreme high water 
is reached, or nearly approached, almost yearly ; but it is seldom that 
the subaiitenoe goeii to within several feet of extreme low water mark. 
At the highest stage of the Misaiaaippi dead water set« back in the 
bayou for the distance of about one mile, or to Oayt^o Street, From 
Market Street to the mouth of the bayou the left bank is ({uite flat for 
some distance back, so that at high wiiter wide areas are overflowed, 
and in this part of tlie town many houses are built on piles. In 
places only thestreets(artificially raised) are above the level of the flood. 

The dty was founded lees than lifty years ago, and it« growth (due 
to a most advantageous position in the heaii. of one of tlie beat cotton- 
growing regions of the country, and on the great highway of westam 
commorce), has been constantly int«rrupted by epidemirn of various 
diseases, some of whicli liave been so violent as to threaten the de- 
population of the town. In !;*(8 there were over 5,0<IO deaths from 
yellow fever between August li and November 3, and on one single 
day the small heroic remainder of the Volunteer BeLef Committee had 
30ij onburied bodies on tbetr hands. Hope and heart seemed to have 
fled. When this epidemic was followed by another equally tlireat«D- 
ing in 1879, and when the voluntary aad enforced oxudus speedily 
reduced the population to on&*tliird its normal amount it was 
serioosiy proposed, a» the only means for protecting the whole 
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Mississippi Tnlley against the serious menace to its prosperity, that 
a sufficient contribution sliould be nused to secure the control of 
MemphiR, and that it should be blotted out of existence. 

At this juncture a coafcrence was held between the authorities of 
the ci^ and officers of the National i3oard of Health, which retfiilted 
in tits appointment of a Commission of phj-sidima and experts to malca 
a thorough survey of the situation, and to i-ecommend meaxnree of 
relief. I had the honour of serving w a member of that Commission, 
which sat in Memphis for a week in November 1879, and whose" 
inveetigatioD was aided by a thorough house-to-house inspeclio 
the entire city, and very careful chemicnl analysis of the water of 
wells and ciet«ma, which constitute the chief source of supply, apart 
from the limited use of the very unsatisfactory wat«r pumped up frcon 
a muddy river by a private company. These investigations discloseif I 
an almost total absence of decent sanitary conditions. It is not wortb 
while here to enter into details, nor is it to be understood that 
Memphis was worse in this respect than many other towns ii 
United States — North as well as South — nor worse, if we ai 
credit official reports, than many towns and villagf^ in En;;land. 
That it was seriously bad was fullj' demonstmt^d. The whole city, 
under as well as ujwu the surface, was reelung with organic filtJi. 
In another climate it would probably have escaped serious epidem' 
assucceEsfully as other towns differently situiited have done, but its a 
dition, its situation, and its experiences mnde it evident thn t most radicaf 
measures of reformation must be adopted. The opinion of the Com 
sion to this effect was accepted by every intelligent person in the city. 

The situation at Memphis offered a rare opportunity for saaitar]' 
work. The absolute need of improvement whs obvious, and the com- 
munity had a full reiib'sation of the fact that it was ' neck or nothing' 
with their city. The result has been that a community — ovErtsxed, 
plundered, and, indeed, driven by a former corrupt government ti> 
attempted repudiation — hns accepted advice more radical, probably, 
than was ever seriously given before, has raised the money for th* 
required work, and has put its house into more nearly perfect ord«r 
than has sny othei' town in the country. As an eKample, a year ag» 
it had about ",000 privy-vaults, many of which were from 40 to CO 
feet deep {having been sunk to a porous stratuin), and still more cf 
which were full to overflowing. To-Jay hardly one of these vaults 
remains. "Where shallow they were entirely emptied, and where deep 
their contents were removed to a depth of 20 feet trom the surface of 
the ground, and all were filled with fresh clay. Every house i 
pi-ovided with a t«mporai'y ivurth -closet, and the contents of these 
have lieen nd ijitfrim removed by the health authorities. A* 
as connections with public sewers have become possible, these earth- 
clof^ets have been abandoned. The former custom of disposing rf 
garbage, by shunting it into streets and alleys, has been entir^ily givm 
up, snd the most itctive and effective measures of surface cleanlinen' 
have been adopted. In short, itpoit from the work about to be de- 
scribed, which was only one element of the Commission's recommeo- 
dntions, much more has been done than would have beon posGible i& 
a town less severely chastened by disease. 
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In 1868, during tie season of spasmodic prosperity which foN 
iwed the closte of the war, a can?ful aui-vey of the city was made, and 
" skilful engineers were employed for the pi-epai-ation of a plan of 
^were. This plaji was the usual one of large Gtorm-wa4«r sewent, 
varying in ^ize &om a 12-inch pipe to a T-foot outlet main. The 
main sewers and the main branches, which alone were provided for in 
the plan, would probably have cost under present prices, 120,000^. 
The exlenaion of the laterals to accommodate the whole city would have 
added very greatly to this. During the epidemic of 1879 this plan 
was revived, and estimates, varying from 200,000^. to 400,000/. 
were baaed upon it. It was evident to the Commission that auch 
an expenditure would be found impracticable, and it became necessary 
to devise a cheaper plun for cleansing the town. I had had experience 
in the case of several small villages which indicated the feasibility of 
securing the desired result by the use of sewers of very small ai/e, 
graduated to the single duty of removing household and manufactur- 
ing wastes. The suggestion had been foiTOulated in a paper rend at 
the meeting of the Amei-ican Public Health Association at Nashville, 
shortly befoi« the sitting of the Memphis Commission. It was deter- 
mined to recommend this system as a substitute for the more ro^.ly 
one. The recommendation was accepted by the Citizens' Committee, 
and lat«i' by the government of the city. 

The plnn proposed was without precedent in tlie case of a large 
town, and the feai- lest it should prove inadequate became a serious 
obstack- to its general acceptance. Those who were timid concerning 
novelties, and those who were interested in the supply of material for 
the larger works, were so effective in their opposition that it became 
neceissary to repeat the argimients a second, and even a third time, 
before it was finally determined to undertake the work. Tiiis deter- 
mination was reached about the middle of January, and groond was 
not broken imtil the 2lBt of that month. Tliere was at that time no 
supply of mateiial on the ground, no considerable force of labourers 
had been engaged, engineers had but just anived, and preliminaries 
which might profitably have occupied several months had to be dis- 
pen-sed with. It was all-importivnt to complete the sewerage of tho 
thickly-settled part of the town by the end of May, the turning up of 
the soO in such a climate in hot weather being extremely hazardona, 
and in ^pite ol' the disadvantages and embarrnssmentd, the sewerage of 
the closely-built paii of the city was practically completed by Juno 1. 
By the middle of April many bouses had already been connected with 
the sewers, and on June 1, when the work was stopped, a'tout 1,200 
connections had been made. The plumbers have been actively at 
work throughout the summer, and, while there are yet many houses 
depending on their earth closets, the use of the sewera has become 
sufficiently general to prove their entire adequacy for the work for 
which they were intended. 

The system has recently been very carefully examined by a i«m- 
Boittee sent fi-om New Orleans, to judge of its adaptability to the 
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neAda of tluit city. The chaii-man of the committee, in hia preliminaty 
report, speaka la the most f&voarable terms of the working of the 
s^tem, ftnd will recommend its adoption in New Orleans. The 
' Memphia Avalanche ' of Ju'y 23, in an editorial, saya : ' The ei- 
amination of the Memphis sewerage system ypsterday, by the Taxing 
IHstrict authorities and the committee from New Orleaiis, resoJted ta 
convincing all parties that it was a great success. There is not a 
bitch anywhE^re, and no complaint has ever been heard of the slightest 
defect in the clockwoi'k regularity with which all the parts of this 
vaat net-work of undorgronnd pipes cany the sewage of the city t4> 
a given point, and deliver into the Misaissippi River,' Eveiy indi- 
cation points to the possibility of the genewl adoption of this syitteia 
as a Bubatitot'i for storm-water sewers, hitherto universal in the 
United St.it*a. 

It is proper here to recite the reasoning by which the recom- 
mendation of this system was influenced : — 

1. There have been in the United States many instances in which 
small towns have employed engineers to prepivre plans for sewerage 
with the sole result of showing the coat of eseeution to be so great as 
to constitute an absolute embargo. While compactly built cities^ 
each house having but a short frontage on the street, may well afford 
the cost of storm-M-ater sewere, the eiecution of such work, when 
each proprietor has from one hundred to several hundred feetof &ont, 
woold entail an espenditui* so gi'eat as to constitute «n insuperable- 
objection to it. Practically the contemplated work is rarely if over 
carried out under these circumstances — a community nrtturalJy prefers 
to continue the risk of danger from cesspools rather thiin to burden 
itself with such enornious indebtedness. One of the arguments by 
which the postponement of these costly works has been secured ]i» 
been based on the very general offensiveiieaa of the storm-water 
syat«m, with its reeking inlet catch burins, and on the unavoidabln 
production of sewer gas, arising from the decomposition of its 
un flushed coutenta. 

2, An investigation into the hi.storj- of the sewerage of many of' 
the smaller citie.s disclosed the fact that in no single instance bad the 
work been undertaken because of the injury or inconvenience results 
ing from the flow of storm-water over the surface of the streets. The 
de«iie to got rid of foul wastes was found to have been in every 
instance the controlling motive. The adoption of works large enough. 
for the removal of sui-fiice water was simply a matter of tradition. 
No other system had been used, therefore no other was considered. 

■i. Assuming that the admission of storm-water to sewers might 
safely be n^lected, to say nothing of its attendant disadvantages, the 
next question was to determine the pipe capacity needed for the 
removal of foul wastes only. There exist ample formula for the deter- 
mination of this question, hut the municipal mind often fails to appre- 
ciate the full force of scientific theory, and it naturally hesitates to try 
costly experiments. The only way to seciu-e conviction in this matter 
was by actual physical demonstration. I had, fortunately, early ia 
1879, procured authority and a sufficient appropriation from the 
National Board of Health to make actual gauging^ of tlie dry weather 
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flow of pulilic Bewera in different parts of tlie oonntiy. The results of 
these gniigingH were the surest fouudutiou of the Memphis i 
inendEition. The; mny be briefly eummai'iSL-d us fallows : — 

A Eower in Madison Aveuue, New York, with a length including 
its branches of about 7,000 feet, the district being about one-half built 
up witli houses of good class, carried at the time of its greatest dry 
weather flow a Rtream 3*3 inches deep through a notch (in a weir) 
i inches wide. 

A sewer in Providence, 1,391 ftet long, draining forty-o 
with a population of 267, at its greatest flow filled a 6-inch pipe 
I inch deep. 

A sewer in Burlington, Vt., 2,790 feet long, ilniining fifty-four 
houses with a population of 325 persons, showed at its greatest flow a 
depth of 1'2 inches in a Cinch pipe. 

A sewer in Milwaukee, draining nn area of TO acres, containing 
500 houses and a population of 3,035 jiersons, at its greatest flow 
filled a 6-inch pipe 5'5 inches deep.' 

The outlet sewer of the Hudson Giver State UoB|>ital at Pough- 
keept>ie, N.Y., where the use of water is equal to that of an urban 
population of 2,000, Ifad its greatest flow carrieil through a 6-itich 
sewer with a dejith of 325 incheH. 

A characteristic street sewer in Poughkeepsie, removing the wastes 
of a population of 426, at the time of its greatest flow filled a 6-inch 
pipe to n depth of 2'25 inches. 

The State Lunatic Hospital at Taunton, Mnss., with 659 inmates 
and a most abuudikut water supply, hail two separate outlets, one for 
generaJ use iind one for the laundry only, The greatest flow of the 
former reached a depth in a 6-ineh pipe of 1'75 inches; and the 
laundry flow attained, thi'ough a pipe of the t^me size, when its ten 
large wiuthing machines were emptied liniiiltaneoiisly, a depth of 
2'23 inches. The flow from both drains, sup|Kwiiig the maximum of 
each to be concurrent, would have been canied through a pipe 
4'58 inchw in diameter if flowing nt the avenige velocity of the two. 
It is suggeetive that it had been seriously proposed that the State of 
Xassachusetts .'should pay one-half the cost of a 5-foot sewer more 
than a mile long because of IIa contributing to the city of Taunton 
this small stream of sewage, which would be amply accommodated by 
a 6-inch'pi|)e. 

The most striking result of these gaugings was that developed in 
the city of St. Louis, where a sewer 7-26 feet in diameter {necessarily 
large because of the occasional need for carrying off ponded surface 
water) drained an area containing 1,370 houses occupied' by a popu- 
lation of 8,200. This sewer had its gieateet flow carried through a 

I InpUentiill.V the gsiifiltiKi of tliis wwer are 
of tbo miiin u -13 inL'hu. It wai rcilucul in lh« 
to tl indiu, snct tn G Inchn. 

The infliiem* on the Telocitv of iho Bln-nm by iiipr«i»iin[ lH hjilr»ulic m*B 
fflanltatod by the riillnwin); iiicun* : 

4Z-iTu:h*c«er, (linclioilcFp; erutu-iBctiDn of rtrMlll, lai'lUqiUire inehw. 

JO-ineh «wet, 4'o inchoi deeiu enm-nooion »f ulreum, BB-1 K|UBre ineht*. 

8-lneh Mwer, *■!> im-km deep i crow •ertiim oT itreBtn, t7'7 iqaare innlir^ 

e-imh KfH. uS iiu*M decy ; crow^nrtion of rtreun, -/T-W Hjuue Incbw. 
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12-iiich pipe, wliich \raa filled to a. depth of less than 7 inches. A 
calculation of the actual discharge' of this pi]H! showed that the sewer 
must have received a veiy lai'ge ainount of grouiid-wat«r, &ad th&t tihe 
public supply must have been most wastefully used, for the dJBch&rge 
was over 1,000,000 gallons per day, or more than 1 30 gallooB for each 
member of the population ; that ia, the flow was as great as it should 
be with a population of over 30,000 iiniog only an abundant amount of 
water. 

There ia a satisfactory reason for not accepting the exact teach- 
ings of these gaugings in regulating the sizes of sewers, viz. that 
no sewer should be used of a smaller diameter than >> inches, (a) 
because it will not be safe to adopt a smaUer size than i-inch for house 
tiraiDB, and the sewer must be large enough surely to remove what^ 
ever may be delivered by these; (6) because a amallcr pipe than 
€-inch would be less readily ventilated than is desirable ; (c) and 
because it is not necessary to adopt a smaller radiua than 3 inches to 
secui'e a clean.sing of the channel by reasonably copiou-; flushing. 

On the other hand, it may be assumed th:it no sewer should be 
more than 6 inches in diameter until it and its branches have accu- 
mulated a sufficient flow at the hour of greatest uae to fill this size 
half full, because the use of a larger size would be wasteful, and 
because when a sufficient ventilating capacity is secured, as it is in the 
use of a 6-inch pij)e, the ventilation becomes less complete as the siae 
increases, leaving a larger volume of contained air to be moved by 
friction of the current or by extraneous influences, or to be acted apon 
by changes of temperature and of volume of flow within the sewer. 
The size should be increased gradually, and only so rapidly as is 
made neccstsary by the filling of the sewer more than half full at tJie 
hour of greatest flow. 

In making the recommeudation for the adoption of this small pipe 
system for Memphis, no account was made of the fact, which is 
believed to be of serious importance, that all sewers large enough for 
the removal of sm-faee- water, unless they are provided with a copioim 
daily flush, are sure to be objectionable, especially in our hot summer 
climates, and during our very long summer and autumnal droughts. 
While this argument is believed to have gi'eit force, it was thought 
best not to antagonise tbo influential advocates of the large sewer 
systems. 

THE MEMPHIS WOUK. 

It will be seen byi-eference to the map (Plate A) that the grades in 
Memphis are quite generally very good ; so much so that it was con- 
sidered safe, even in the most thickly settled piirte of the city, to con- 
tinue to uae sewers of a diameter of 6 inches for a length of 3,000 feet . 
(including the lateral branches). There were therefore very few c 
where it was neces-tary to make lateral sewers of a larger sixe, thougb 
in a few instances they were increased to 6 inches. The two separate 
systems whose mains come together at Jackson Street begin at tha^ 
point with a 15-tncIi pipe for the west side of the bayou (or rivBr 
side), and a 12-inch pipe for the east side. The 15-inch main on tli9 
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west side is continued as fur as the jitnution of HerDando and Benle 
■Streetn ; from this point there is a 12-iuch pipe as fur as Vaii(!e Street. 
All tributaries are either 8 inches or G inches in diameter. On the 
east side the 12-inch main goes as far as Union Street, whence its 
extension to Vance Street, with a view to future work towards the 
.Houtb, is of 1 0-inch pipe. The rest of thia system is of S aiid C-inch 

From the point where the two mains come t<^ther at Jackson 
Street, the outlet is by a SO-ioch brick sewer reaching now as far us the 
■ switch ' near Wolf Eiver, whence it is continued with 20-inch pipe 
to a junction with the 3-foot iron pipeJroni the Jail, discharging into 
Wolt" River below low water mark. This outlet is to be used, after 
the work is couiplateU, only during high stages of the river. ITielow 
water main, which will be of brick to about the extension of Jackson 
Street, will be continued thence by a 20-inch iron pipe with leaded 
joints to below low wsiter of the Mississippi near the foot uf Market 
Sti'eet. During high water stages of the river, this extension of the 
main will be filled with dead water quite back to the switch, and it 
wtts feared that to discharge the foul outQow by this course would 
lead to the formation of serious deposits. Through the much shorter 
line by the jail pipe there would be lees danger of difficulty from this 

The switch by which the flow is diverted is not absolutely water- 
tight at either of its ends, but it serves perfectly for the diversion of 
«11 solid matters. 

Concerning the constinctiou of the work, there is not very much 
to be said which can Interest an association of tianitary engineers. A. 
few details are shown in the accompanying Plate B. 

The object aimed at is sloiply to secure the complete and speedy 
removal of all foul sewage thi-ough pipes absolutely tight as to their 
joints; true as to gmdes, and laid on generous curves; to secure the 
most complete ventilation possible ; to cawe the least possible dis- 
turbance of the flow at the numeiwus inlets ; and to give every pipe 
an eflective dtiily flushing. 

To prevent tJie adherence of solid matters at any ]Kjiut in the 
aewer, gaskets am used at all joints to prevent the intrusion of 
-cement. These guskets have the further effect of allowing the sections 
of pipe to be held in ])lace until two or three lengths are secui-ed, so 
that when the cement is once applied it need not be disturbed by the 
movement incident to the laying of new sections. In oi'dei' to secure 
u concentric bore at the joints an ' adjuster ' was used in the case of 
the smallev pipes. Its construction is shown in Plate B. It is 
simply ft device by which, on tightening a screw, three buffers of 
india-rubber are bi-ought to a Srm bearing on both pipes, lapping the 
joints. When a new section is laid in place, the adjuster is put in 
position and tightened, holding the pipes concentric until the gasket 
is tightly pressed into place. It. ia then withdrawn and used for the 
making uf a second joint, the previous gasket taking up any move' 
ment and allowing the cement two or three joints to the rear to 
remain undisturbed until it sets. This method has been found to 
rork well in the hands of ordinary pipii- layers. 
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AltLoiigh the nsttu'al sail of the bite of Memphis ib usually favouiv 
able, thti-e were many plitces where artifinal grading, and where th*' 
former use of the various depressions as a ' dumping ground,' had n; 
an. almost impossible foundation for the work. The difficulty in s 
cases was overcome by the use of 'saddle piles' made of l-ini^ 
boards wider than the outside diameter of tlie pipe, and sawed to ths 
pi-oper radius. These piles were maile longer or shorter according to 
the depth of the 8oft material, and were then driTen exactly to grades 
two piles being placed under each 2-foot section of pipe. This » 
found to be much better than the use of gravel or planking, making 
it easy to Recui'e the exact grade at each point, and not subject to dis- 
turbance by the feet of the workmen. By escavating the bottom t4 
a line a few inches below grade, the cement of the joint is aJlowed b» 
set without contact with the water of the trench. 

A new form of house connection or branch piece was adopted. 
This is Ejhown on Pliite £ in two sections and in perspective. Thfr 
house branches in all casee, even for the largest establishments, wer 
I'estrict^d by law to a diameter of 4 inches. The extension of sii 
from the dtameter of the branch to the diameter of the main i 
made by a funnel-shaped branch piece delivering its flow at the ve^ 
bottom of the main channel and, at the aame time, furnishing v 
jation to its veiy crown. This is a slight modifioition of the devioft 
in genera! use, but it seems to me to jiosaess decided advantages. 

By an ordinance which is .'Strictly enforced, the furnishing of u 
unobstnicted ventilator, i inches in diameter, reaching to the top a 
the house, is compulsory in every coj-e. Connection with the raver i| 
also compulsoiy in the case of eveiy building occupied for any pur- 
pose at any time diuing the day. In all probability these frequenS 
ventilators, at various elevations, and variously exposal to different 
winds, would suffice for the complete ventilation of the whole si 
system,' To provide against any possible defect in this regard, as 
well ae to afford an opportunity for in-ipecting the How, there i 
placed at the lower end of each lateral, near it« junction with th» 
main sewer, a ' Fresh Air Inlet,' tlie construction of which is shown 
on Plate B. ThLs furnishes a free aeeeiia for air thnjugh an opeo. 
grating at the surface of the street — following the course of th* 
arrows to a T branch at the top of the sewer. The entrance of dirfe 
and rubbish is prevented by ii citst-ii-on plate shown in jjosition at a, 
To facilitate the removal of accumulated <lirt it i.s dropped to th» 
position shown by the dotted lines B ; and for the inspection of th» 
sewer it is set hack to the position f. 

The most striking deptrture from ordinajy custom anil prescrip- 
tion is the entire absence of man-holes and lamp-holes, and thft' 
utter disregard of the alignment of the sewer, so far as the questios 
of examination or cleansing is concerned. We trust to the opoL 
inlets for ventilation and to daily or half-daily fluahing for cleanaina 
Should a sewer at any time become obstructed, the obstmction wooMl 
manifest itself at the lowest house connection above the point t 
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istoppiige, and tlie ^oppage would have to be removed by digging 
down nnd opening the sewer itself- This would, of coui-se, cost more 
than to withdraw the obstructing substance at a man-hole ; but no 
single instance of stoppage has yet occurred, and I am confident that 
the interest on the cost of man-holes and lamp-holes woidd be 
enormously greater than that of the occasional 0[>eniDgs that may 
become necessary. 

In fact, it Ls difficult to understand why tbese sewers should 
become obstrueto! at all. They have no projections or rough points 
to collect foreign Bulistancee ; nothing can get into them except 
through pipes of materially Braaller diameter thim their owu ; and 
each sewer, with its bninchee, U swept f:'om end to end tit least diiily, 
by a large volume of water, rapidly dischai'ged fi'om a Field's flush' 
taub. There are now about 120 of these flush-tanks in constant 
openition, and when the work Ls completed the number will be in- 
cr»ised to over 130. Observations taken ikt the fresh-air inlets, at 
the time of discharge, show the cuirent from the ttush-tank.>i to be of 
such velocity and depth as to ensure the complete i-emoval of any 
object which we can conceive to gain iidmiBsion to the sewers. 

It is certainly not necesaaiy in describing this work to English 
sanittkrhuis to enter into any long accoimt of the flush-tank of 
Mr. Kogers Field. The particular amingement of the apparatus 
employed nt Memphis is shown in Plate B. The discharging 
citpacity of encli tank is over 100 gallons. The diameter of the dis- 
charging limb of tlie siphon is 3^ inches, and the dischiu-ge occnpie^ 
From tlmiy-five to forty seconds. It was foimd advantageous to 
make the outlet chamber and the subsidiary siphon — employed 
to unseal the hirgo siphon — in one caatiDg of iiwn. This casting 
hicludes a bearing for the iron plate npon which the flange of 
the siphon I'estB, thus oDvinting the danger of iuiproper adjustment 
when the setting of the different parts is left to the eye and judg- 
ment of the builder. The theory upon which the flushing appli- 
ances have been arranged is that in a sewer of such small size aa 
6 inches, with fi'eqnent house connections, there is no danger of 
an acoumulation of organic matter except toward the upper end of 
the sewer, where the constant flow Li too slight to cairy foi-ward the 
heavier mattei's introduced through the house drains ; that, a^er the 
discharge from a certitin niunber of houses shall have been added to 
the ouri'ent, eveiything is am* to be carried forward by the natural 
flow, so that all that we need to secure, so far as the prevention of 
ileposits and stoppi^cs is concerned, is the flushing of the first few 
hundred feet of each Une. That 100 gallons of water discharged 
in forty seconds into the hend of a 6-inch sewer, will effect this 
object, is not questionable. The effect of the increased flow through 
the lower part of the lateral sewer, and of the accumulation of the- 
discharges of a number of flush tanks in the sub-mains and mains 
has, as a matter of cour»«, a beneficial effect, by increasing their 
scour. 

The ability of these sewers to keep themselves clean, and there- 
fore to keep themselves free from sewpr-gas, has been moi-e severely 
tested, during the earlier months of their use, than it will be after all 
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the bouKes of tlie city shnll have heen connected with them, 
iliatnnco from tlie heiid of the sewer to which it is necessary that lYa 
effect of the tank flushing should i-ench, of course decfeiifiitt its sd<S> 
tion&l houBPs are connected, und it is. I believe, amply proven 
thi-ee or four months of entirely suoceasful use that these cewers n 
continue for all time to be entirely siitiHfiictory in thia respect so loi^ 
as their floBh-tanka are kept effective. The results of the gauj ' 
of the diy-weather flow of a number of sewers, previnuaiy r 
iihow that the system, as established, will be effective for a popiiW 
tion of 00,000. It is not, therefore, too much to say that the s 
of thf Miinphis sewerage is demonstrated. It is not, of cotii 
he hoped that there will be an entire immunity from stoppages 
but theie is every reason to hope that these will be so few, 
no e>tsily removed, that the wisdom of having avoided the i 
of making man-holes and lamp-holes will be established hy c 
peiience. 

As Memphis, like nearly all of our southern cities, is, except in : 
business portion, without cellars — very many houses of a good cU 
being built on piers, with a free circulation of air under the mo 
floor, — the seweitt have been laid almost imiformly at a depth t 
€ feet. 

In oi'der to avoid the risk of danger from the carek'sa making 
connections, and to facilitxte nnd cheapen the work of bouse oonu 
tion, a 4-inch bmnch has been canied from the junction piece of t 
sewer to the outer line of each house lot. This branch it 
as the work on the public sewer progresses, and its upper eod 
immediately closed with sn eiutheuware cap, fa^i^ned in place wjf 
clean mortar. 

The ordinance concerning private works requires that the i-voi 
drain of iron or earthenware shall be extended from the foot of ti 
soil'pipe to within one length of its junction with the branch fro 
the sewer. It must communicate directly with the soil-pipe witboi 
the intervention of a trap or contraction of any sort, and the ( 
pipe must extend alwve the roof of the house with the lull diamete 
4 inches, and open at the top. 

Every slop-stone, w-ater-closet, sink, or other vessel within orw 
out the house must have its own independent trap. Apparatus of I 
kinds must comply with certain restiictions, and all is subjected I 
official inspection before acceptance. Neither the ' pan '-closet, ; 
the * Brahma'-cloaet, nor any other of their class, is allowed. ' 
use of ' hopper '-closets is encoui-aged. All of the plumbing work 
the establishment must be accepted by the inspecting engineer bcf 
the final connection with the sewer is permitted, and this final i 
nection must in all cases be made under his immediate supervisioD. 

In anticipation of the large amount of work to lie done, t 
plumbers hacl laid in large stocks of pan-closets, and there wan so) 
opposition to the prohibition of their use ; but a friendly confera 
with these mechanics, snd an explanation of the object of the re^ 
tion was frankly accepted, all prohibited nppaintus being retunrad 
the mJinufacturerB. The ordinance pi-ohihits the use of any ol 
which h.-is an unventiliited spice between two water-seals of r 
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than 100 ciiLic inchtv^ capucity, or whieb has an uiiventikted spux of 
any sbe within which any jMii-t of the mechanism moves. 

It ii* thus made iuipossible for foul matters to lodge in any port 
of the house drainage or eewei-age system except in the running traps 
of the different vessels, one side of the trap being exposed to the 
open nir and the other side to the well-yentilated atmosphere of the 
dnunage Bj'stem. The requirements concerning the flushing of closeta, 
Ac., are such as to secure the most complete practicable removal of 
whaterer they may receive. 



One of the marked benefits ansing from the construction of ordi- 
nary Bystema of sewerage I'esults from the greater or less porosity of 
the works, which iiifords a menns of escape for subsoil wiit«r — which, 
in other words, drains the ground. Thi.s Iwnefit is accompanied l>y 
the marked disadvantage, that during dry ^^eaaons the liquid sewnge, 
which is needed to carry forward ttie solid partA,atid which is satorate-i 
with filth, leaks out into the soil, leaving the solid nmttcr.s stranded 
in the sewer, and polluting the ground. In the work at Memphis 
this leakage is obviated by the absolute tightneea of the jointing of 
the sewers. The diaining of the soil is eflected by the use of ordinary 
agricultural disin-tilea laid beside the sewer in the name trencli, The 
effect of this part of the work has l)een so great us to have bad a 
marked uifluence on the dryness of both soil and atmoephere, pro- 
ducing, as is believed by the sanitary authorities, a decided re<IuctioD 
of malaria snd a modiKcntion of the prevailing loctJ tendency to 
rheumatism and pulmonary irritation. 

The subsoil drains do not deliver into the sewers, but find their 
outlet directly into the bayou and its branches. In more level 
ground it may frequently be neces.sa:y to discharge the tiles sooner or 
lat«r into the sewev system. This ^ould be dotie with precautions 
against the bnok-flow of sewage into the tiles. 



H TItB BACKWATEB OF THE MlSSiasiM'l. 

§^ The improvement tbus far described relates only to the high-lying 
partA of the city, and to a poi-tion of the lower area only during low 
stages of the river. The exclusion of back water from the bayou is 
to Iw undertaken in the autuinn. A dam will be built at the crossing 
of Second Street with a 3-foot brick conduit below the level of th» 
bottom of the stream. The upper end of this conduit will be fur- 
nished with a Fijnje pump,' the principle of the construction of which 
is shown in the accompanying plans. This pump has been in success- 
ful use in Holland during the past thirty years, and its employment 
in the United States has been sufficient to show its entire efficiency. 
It seems admirably adapted for the case under consideration, inaa- 
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much s£ it will aflbrd a, pei-feclly fiise oatlet for tlie flow of the bafOQ 
during low sl«ges of the MissisBippi, and will serve as im effictent 
valve-gate or back-flow preventei- as the river rises. Its pLston wiH 
be driven by a vertical cylimier directly above it, and iis ti 
rises it will be nble to diBcliiU'ge all oidinary flow with ease. 

At times, even when the rivei- is low, the immonse volume poured 
into the bayou by copious tliundea- atonns will be far beyond tin 
capacity of the low-level outlet, and even during the season of higft 
wiiter theic may be occasional storms which will exceed the capaotjF 
of this channel. To provide for this temporary flood the uppef 
6 feet of the dam are to be constructed with swingin;; valve-gates. Att 
litonuli of the locality which cause such floodH are of very short dutft- 
tion, so thut the discharging capacity of the pump, or during loiP 
water, of the unaided low outlet, will be 'lutScient ta discharge tbt 
stream, except during an hour or two of its greateut flow. And as 
soon as the excesBive flood shall have passed, the accumulation wiUbtt 
removed by the pump within twelve, or itt the utmost twenty-f 

For the completion of this part of the work a separate system o 
seweia of small extent will be consti'ucted for the ai-ea lying betweeB. 
the 20-tnch main and the bayou ; it» outlet diBcliaiging lUrectly in 
front of the entrance to the pump. During low water this sewvg^ 
will pass out with the natui-al flow of the ^you, and at high water 
it will be canied by the suction of the pump. 



It would be premature to express an opinion a.s to the full e 
of the work described on the sanitary condition of Alemphis. 
epidemics of yellow fever and its excessive mortality from consump- 
tion, malarial diseases, and rheumatism have perhaps been due not 
entirely to the presence of filth and of soil moii^ture. All that it i 
safe to say is, that so far as tbey have been produced by these isi 
flueuces, it is fau' to suppose that the sewemge and drainage iritl 
obviat« them. The authorities of the city are already ascribing tfaeie 
pi-esent uuprecedt-nted low death rate and almost entire immiuu^ 
from malarial diseases to the execution of these works. It will cm- 
tainly be very Rratifying if the experience of future yeai-s justifiv 
their belief. Whether their belief shall be justified or not, I think il 
is already demonHtrat«d that the methods adopted iire eflectiTe tK 
securing their immediate physical aims. I have desciibed them thna 
minutely, at the request of a member of the Council of the Sanitur 
Institute, partly as a matter of information concerning an import«iife 
American work, and partly to indicate the degree to which Mr. 
Kawlinsoa's original recommendations in favour of the nse of a 
pipe sewers has been accepted by his Transatlantic foUowei-s. 



Geo. E. Wabino, Jdnr., Newport, H.I. 
Kivjiiuer fif thi Work. 
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The President saiil that they were much obligeJ for the paper 
sent by Colonel Wai-iiig. Sunitai^ works, if they wei« to extend, miist 
be cheap. He must say that he thought the a\ithur of the puper hod 
been acquainted with re|)orts written in 1843 by Mr. Chaiiwick, in 
which the sepai-.ite principle was advocated, and sewei's of small 
diameter recommended. In lfi49 Alnwick was drained on this prin- 
ciple, and no one had complained of the droina. After 1848 this mode 
of drainage was taken up and discussed by the opponents of the sj-atem 
with great virulence. He must confess that he never trembled in the 
presence of man in his life until he stood up at the Institution of 
Civil EngiiieerH, knowing that he was alone to face the persecutaoii 
against the small drains and small sewers proposed by Mr. Chadwick, a 
system which left tbe rainfall to be carried off on the surface FiHDm that 
meetiu;; a resolution went forth which led to the adoption of the large 
sewers like those in Paris, Bru.';8els, and other citie.s. But Paris and 
Brussels, with all their liti'ge sewers, were not sewered cities, but had 
thesmellsofce.-«spoolB, owing to thegenerationof gases in the vast spEuse 
of these great sewers. In this plan of Memphis different principles 
were brought to bear. The engineer knew that he could not deal 
with the ti*opical rains that fell. If on engineer went into a city and 
made a nile-of-three sum aa to what should be done to tjike away tbe 
rainiall, he made an egregious mistake. Tbe surface water should 
not go into the sewers, but flow over the surface. There was one 
thing in the plans thwt he did not agree with, and that was tbe 
absence of man-holes, He thought it would be found that there 
must be man-holes, na there would be sure to 1* chokn^res at Bome 
time, und with mtm-holeB there would be no necessity to break up the 
road to find the spot. He was a member of the Army Sunitai-y Com- 
mittee, and. a.s they knew, great works were cont<mplaf«d in India, 
and the chief thing be had to compel* with there was the desire of 
engineers to make enormous sewers to meet the rainfall. The rain- 
fall in India at times was 30 inches in twenty-four houre, and how 
was iiu engineer to pi'ovide for that 1 If he made milway tunnels for 
drains be could not get the rainfall in, while in dry weather the 
tunnel would be filled with foul air, and thus be a source of evil to 
the city. The rainfall must he allowed to flow over the surface. If 
this caused injury to the surface they must adopt means to repair the 
injury, but they should not make enormous sewers which, in dty 
seasons, would be areas for creating the very evils they were int«nded 
to cure. He had not succeeded in getting his advice followed in some 
large towns, but in Bombay they had decided to keep out the tioplcal 
rains from the drains and provide surface drains, leaving the sewers 
for sewei-age alone, and he, therefore, hoped soon to see Bombay an 
ejtample to other cities. They were told by one of our present 
great engineers that sewers should be laj^ enough for men to 
get into to clean them out. Well, all he cotdd say was, that the 
L^islature had jMssed a law to prevent boys going up chimneys, and 
he hoped a law would !« passed to prevent men from going into sewers 
to clean tbem out. He, for one, would not have the blood of men 
who were killed in this work ujion him. He mentioned instances of 
places sewered on tbe principle laid down in the paper with marked 
success. He moved a vote of thanks to Colonel Waring. 
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Mr. CnADwirK seconded the motion. Colonel "Waring had j 

1 on tho Bewei-a};e uf Washington on the Rame priaoipl^ 4 
aK Memphis. If that woh iindertalten it would l>e a lesson for the 
Metropolis of Gnoit Bntain and other la;^ cities both here and in 
Europe. 

Dr. RiCHARDHON asked the Section to iwnsider whether it wa* 
not possible to correct the error in the Metropolitan Main Dminoge 
WorKB, of mixing tlie sewage and storm water, by running Peweragi- 
pipes through the existing large seweis) If 6o, it would bo a prwit 
advantage, by which the niiKtakea of the past conld be corrected. 

The President repliwl that when new sewerage plans were laid 
before his Department they idways came before him. He asked if 
there were exLstiiig drains, and il §o, he then advised that the olii 
drains abould be reserved for the water and the new drains for the 
sewage. 

I>r. BicuAitDSON asked whether snch a plan as that which he hod 
just suggested could not be adopted in the immeobe sewers of London. 

The PHE8IDENT snld that Lomlon was sewei'ed, and all the' 
eloquence of an archangel would not aviiil to eRect an improvement. 
Belgravia, the most ^hionable part of London, nntu'ithstandioi^ the 
great expenditui-e on it, was subject to flooding in the bnsenieiitH 
from the Sfwers, and wa.s the foulest part of all London. The sewers 
contained depO'dts, and were charged with sewer-gas. In the Govtm- 
ment buildings, in Wldtehall, when people came to reply to tl» 
Department's orders, they complained that they could sniff the sewer- i 
gas as they came along the passage, and advised him to set his own I 
house in older before ordering locniities to sewei-. Perhaps he wms-I 
not wise in making these remarks ; but he was so old, and had got ■» T 
independent, that if he got a ' wigging * he should not very much I 
care. 

Mr. Robins observed that in justice to Sir Gilbert Scott theftti 
ought to be some power to control the drains in the lower parts of tim m 
new buildings at Whitehall. 

The President disclaimed any wish to cast any i-eflection 
Gilbert Scott, but he jn.stified his remarks bj- giriiig unsaToary I 
details of the insanitary condition of the buildings in \\'hitehalL I 
The plans of the sewers of public buildings were under one Depart- f 
ment^not his Department — ^and when he asked for the plune he wa*. I 
told 'to mind lus own business.' If the new Government building J 
weiB bad, the basement of Somerset House was far worse. Bomen 
House was an old building, with an old s^ntem of sewerage, and <■ 
densely popidated, and ill-ventihitoil. If he had to occupy offices 
Somerset House, he would at once throw up his appointment. And as\ 
to the great War Offii«, tboi* was no heggaRf' common lodging- bou£»l 
in the countiy fouler, in regard to the condition of the Iwisement ; 
as the basement was so were the rooms. 

Mr. Hekbv C. Buedett said he wLshed to make a few remarks 1 
from a householder's point of view. He looked on the plan adopted f 
in Memphis with great salL-^faction. Everj- house had a 4-inch veq- J 
tilator carried above the roof, and this was compulsory. It was aW J 
nBce8.sary that the plans of every house should be approved. H^ 
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wished that theee mles were the law in England. He believed that 
they must have compulsory le^ftlation on these points, and if a strong 
Oovemment on sanitary questions were in power, and carried the 
neoeeaary meHsurea, it would not be so necesairy for the Sanitary Con- 
gress to go from town to town. The pricing of houses in a sanitary 
condition sliould not !» a matter of option, but of necessity by law. 
They bad hnd too much permissive legislation, and they now wanted the 
power to protect themselves against the carelessness and covetousness 
of those who lived in their midst. 

Mr. Lemok, C.E. (Southampton), pointed out that under existing 
regulations it was necessiiry that plans of drainage should be sub- 
mitted to the local authorities, who had ample powers, though they 
were too often reluctant to put them in force owing to the pressure 
put upon them from outside in all directions. He was also of opinion 
that no system was perfect which dispensed with man-bolea. He 
was happy to suy that the separate systom was gaining ground, in the 
view that the rainfall should go to the streams. 

Dr. Maclagan, as a Medical Officer of Health, corroborated Mp. 
Ijemon's statement as to plans of dnunuge having to be approved by 
the local authorities. 

Colonel Jones pointed out that the syi^tem used in Memphis was 
advocated so far back a& I8i7 by Mr. Chadwick. 

Dr. Carpenter took exception to the way in which the sewage of 
Memplm was disposed of ui sending it into the sea. He endorsed the 
principle laid down : — ■' The rainfall to the river and the sewage to the 
soil.' Great Britain could not affbid to lose the sewage, whatever 
America might do, and if it were cast into the sea it must eventually 
end in bankruptcy. He believed that we could get three times the 
produce from the land if the sewage were properly utilised, yet it waa 
thrown away because they could see no benefit to themselves from 
applying it to the land ; but this action would make this country 
to be more and more dependent for food upon the foreigner. He did 
not think that the towns would ever obtain direct profits from their 
sewage ; but in his opinion it was the peraon who put it on his land 
that should get the profit. 

Mr. W. White said he believed that at Memphis it was necessary 
to get rid of the sewage effectually and at once, and that could nob 
have been done if they liad looked about for means of utilising it. 

Mr. TowLE (Oxford) advocated the distribution of sewage over 
the land, and maintained that it could be pumped to any height, The 
whole country should be one 'imraenw bewage farm.' 

Mr. Rot:ER8 Fiel.d (who was called on by the President to reply 
on belialf of Colonel Waring) was bound to say that he agreed with 
the President that it wonid have been better if there had been n 
holee on the sewers. At the same time, there were several very 
special features in thii' case which altogether took it out of the or- 
dinary categorj'. Not a single old drain or sti-eet gully wa.s connected 
with the sewers, and all the house drains were strictly limited to 
4-inch pipes, so that nothing could get into the eewera that oould not 
pass through n 4-inch pipe. All the service and branch sewers were 
automatically flushed every day by the discharge of the flush t&nks. . 
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The ventilation of the sewers was effected by an immense number of 
ventilating pipes, one of these being carried up every single house. 
These conditions were altogether imprecedented, and they could, 
therefore, hardly judge of the works by the rules applicable in ordinary 
cases. Moreover, the works had to be carried out with extraordinary 
rapidity, and at the least possible cost, in consequence of the im- 
poverished state of the town. 

The President, in his concluding remarks, stated that when be 
was a younger man, and engaged upon designing works of sewerage, 
he had not the advantage of the self-acting flush tank used on &e 
Memphis works, otherwise he should certainly have availed himself 
of it. 

A vote of thanks was then accorded to Colonel Waring for send- 
ing his paper. 
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HEPOET OF THE JUDOES OP THE EXHIBITIOR. 

We, the undersigned, the Judges appointed by the Council, beg 
leave to recommend to the Council the following distribution of 
Medals and Certi£catea. 



We recommend that MEDAliS should be awarded to tlie under- 
mentioned Ibthibitors : — 

Carter, John, Ca, jVcw Cavendish Street, Por&tnd Place, London, 
W., for Invalid Furmiture, 

CoLHAN and Glbndenning, Chalk UHl Worki, Norioidi, and 62, Si. 
Martin' s-k-6rand, Lmulon, E.G., for School Funuture. 

HnsT, N., 43, Cily Rowi, lirinlol, for his Patent System of Auto- 
pneumatic Ventilation. 

Moore, JoaiAH, Sck/ord Worke, St. Jatiiea'a Waii:, ClerienvjeB, Lon- 
don, for Glass Lonvre Ventilators. 

MosER, L., SoutJutinplon, for Diy Closet, suitable for Ashee or Dlein- 
fecting Powder. 

Sasitary aud Economic Supply Association, Liuited, Gloucester, 
for Dr. Bond's Patent Euthcrmic Ventilating Gas Stove. 

Tvi/>H J, and Sons, 2, A'^u^b^a -Sfive^, Zoi«/tm, for Piitent Flushing 
Rim Lavatory Basin and Apparatus. 

WEnn, H. Chalk, Worwstfr, for his method of impregnating Wood 
with colours in pattflms. 

Wilson EstsiyEERiNO Compasv, Tre, Pear-Tree Strtel, Gnawell Road, 
Lniuloii, for the Wilson Portable Close Cooking Bonge. 



t SILVER MEDALS nn-EN by the Exeter Gas Comfahy. 
Four silver medals were offered by tlie Eiet«r Gas Company for 
best Gas Stoves exhibited undej- the following classes : — 

1, For the best Gas Stove or gas apparatus for cooking purpoeea 
for families, including ik Kuffident supply of hot wut«r. 

2. For the beat Gas CooWing Stove for an artisan's family of from 
four to eight pcisonA. 

.3. For the best and iiio«t economical Open Gas Fire. 
. For the best heating arnmgemnit for general purposes, among 



which are included the best methods for heating bathb; we recom- 
menit that one of theee medaJs be awarded to the 
SiNiTABV AND EcoKouir Supply Association, Limited, Gloaettter, 
for Dr. Bond's Patent Euthermic Yent^attng Gas Stave. 

We regret, after careful practical trial, that we cannot award 
Medals for any of the Gas Cooking Stoves or Bath Heaters. 

We refer for further practical trial, Messrs. Verity's Open Gm 
Stove, exhibited by Jleasrs. Willet and Co. 

CERTIFICATES. 
We further recommend that Certificates of Merit be awarded lo 
the undermentioned Exhibitors ; — 
BiBD, P. HiNCKEs, 1, Norfolk Square, London, .V. IT., for Lai-ge Ltgibla 

Spirit Thermometer, 
BiiANKSEA IsLANii PoTTERY Co. (Limited), Poole, Dorset, for Stone- 

Britibh Sakitary Compaky, 205, Jiuc/tanan Street, Glasgow, for 

Patent Self- Acting Earth-Closet. 
Brock, William, and Co., 177, Fore Street, Sxeter, for ' Non-Suoh 

Adjustable Chair.' 
Brock, William, and Co., 177, Fore Street, Baxter, for Bed-Reet with 

Moveable Aims. 
Calvert, F. C, and Co., Briulford, Manchtater, for Improved VajKir- 

iier for Disinfecting. 
Candv and Co., Newton Abbot, for ' Granite Vitrified ' Bricks and 

Paving. 
Chorlton and Dugdale, 19, Blaekfriars Street, Manelieater, for the 

' Snnlight ' Stove. 
•Chorltos and Dl'odale, 19, BktiA/narB Street, Mandieater, tar 

Excelsior Patent Spring Mattress. ' 

Chohltov and Doodale, 19, JJlaclc/'ruirg Street, Maneheiler, for In.-i 

valid's Adjustable B«d. 
CoLUAN and Glendknnisg, CAoZi Hill Worka, Norwich, for Fat«tG 

Automnton Seat for Drapers. 
CoNBTANTiNE, T. J., 61, /Veei Street, London, E.G., for the Devon- 
shire Cooking Bange. 
Craig, J. M., Kilmarnock, N.B., for Euchan's Patent Trap. 

* DouLTON, H., and Co., Lnmbelh, Loiulon, for Patent AntipercoEBioB 

High Preasure Draw-off Valves. 

• DouLTo.v, H., and Co , Lambeth, for Stanford's Patent Jointii for 

Stoneware Pipes. 
Gakton and King, 190, High Street, Exeter, for Vowel E. Bradford^ 

Patent Family Washing Machine. 
Hancock, F. and C, Dmlley, Worcestershire, for Dough Kneadii^ 

Machine. 
HaN(!ock, F. and C, Siuiley, Worcestershire, for Jf ew Pi-opeller ChorB.' 
" Lascelles, W., V21, BunhiU Bow, Loiuimi, for Concrete Bath 

one piece. 



BSPOBT OF rta juDOBs or the uuiuitioit. 
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UioNEN, P. A., 20 aud 23, Great Towa- Street, B.C., for Patent 
Filtre Rapide. 

Maiunen, 20 and 23, Grtat Tower Street, for ' Bijou ' Filtre Rapide. 

McCallum, J. B., Borough Surveyor, Stqfford, for Improved 'Non- 
Absorbent ■ Tiib or Pail Vim. 

Pabker, J., WootUtoc/c, Oxou, for Dry-Earth Commode without 
Separator. 

PttiTtHETT, G. E., 20, SpAiuf Gardens, Lmtdmi, for Corrugated Iron 
Hot Water Warming Appliances. 

Pritchett, G. E., 20, Spring Gardetts, Lomlon, for Improvements in 
Thermometrical and Barometrical Instruments. 

Salmon, Barneh and Co., C'aiutl Head Foundry, Ulvertton, for 
Revolving Shutt«ra with Patent Balance- Weight Motion. 

Sharp, C. H., and Co., 104, N'cwgate, Street, London, for Ornamental 
Inlet Ventilators. 

SiLicATED Cahbon Filter CoMPAJfv, Battertea, for Silicat«d Carbon 
Double-Chambered Table Filters. 

Tylor, J., and Sons, 2, Neuxjate Street, E.G., for Improved Enajnelled 
Iron Slop Sink with Patent Regulator Supply Valve. 

Tylor, J,, and Soks, 2, Newgate Street, Loiidon, E.G., for Patent 
' Waste-not ' Regulator Valve. 

TvLOR, J., and Sons, 2, Nevjgate Street, London, E.G., for Improved 
Full Way Stop Valve. 

WiLLEY and Co., Gna Ekigineera, Exefer,ioT their exhibit of Gaeeliera 
and Gas Brackets. 

*WiPPELT. Bros, and Row, 231 and 232, High Street, Exetex, for 
Monle'a Earth Closet. 

WiPPELL Bkob. and Row, 231 and 232, High Street, Exeter, for Ran- 
some's Artificial Stone Air Brick. 

WiPPKLL Bros, and Row, 231 and 232, High Street, Exeter, for Con- 
servatory Boiler, with Hot-water Pipes. 

WiPPELL Bros, and Row, 231 and 232, High Street, Exeter, for Cot- 
tage Range. 

WiPPELL Bkos. and Row, 231 and 232. High Street, Exeter, for 
Fenby's Patent ' Paragon ' Camp Furniture, 

W^TPPELL Bros, and Row, 231 and 332, High Street, Exeter, for 
Chappuis' Daylight Reflector. 

WiPPELL Bros, and Row, 231 and 233, High Street, Exeter, for Im- 
proved Hoasematd's Box with Sifter. 

There are two classes of exhibits which we recommend should be J 
excluded from awards of Medals — namely, those which were exhi- 
bited at Leamington, Stafford, or Croydon, and to which a Medal 
was then awarded ; some of which we recommend should receive 
CertificateB, and theise we have distinguished in the foregoing lists by 
asterisks ; and secondly, objects exhibited or invented by any of the 
judgei) themselves, such an Mr. Rogers Field's Self-Acting Flush 
Tank and Annular Flushing Sj-phon, exiiibited by Messrs. BowEs, 
r & Re-AD, Broadway Chambera, Westminst«r. 
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DEFERRED FOB PRACTICAL TRIAL. 

Wall Papers. 

WooLAMs W. and Co., 110, High Street, Lamlon, IT., Paper Hangings 
Guaranteed Free from Arsenic. 

CoTTERELL Bros., Clare Street, Bristol, Non-Arsenical Paper Hang- 
ings, and Non-Poisonous Colours. 

Machinery. 

Crosley Bros., Great Marlborough Street, Afaiu^iester, Patent Otto 
Silent Gas Engine. 

Water Closets — ^Valve Closets. 

DouLTON and Co., Lambeth, London, Lambeth Valve Closet. 
J. Tylor and Sons, 2, Newgate Street, Lo'ndon, Patent * Clear Way* 
Regulator Valve Water Closet, with Patent Parallel Pull. 

Wash-out Closets. 

Doulton and Co., Lambeth, London, Flush-out Closet. 
Bostel, D. T., 8 Golden Lane, London, Brighton Excelsior Closet. 
White, William, 30a Wimpole Street, Loiulon, Patent Water-Closet 
Flushing Basin with Valveless Waste-preventing Apparatus. 

Hopper Closets. 

DouLTON and Co, Lambeth, LomJon, Hopper Closet. 
J. Tylor and Sons, 2 Newgate Street, Lomlon, Seat Action Waste- 
preventing Cistern Water Closet. 

Urinals. 

J. Tylor and Sons, 2 Neiogate Street^ London, Patent Wash-out Urinal 
Basin. 

Sewage Treatment. 

Stepiian, J. A., Ralnhoio IHU, Worcester, Carbonised Iron Stone 
Mound Filters. 

Water Supply Apparatus. 

Bean, A. T. and W. J., 22 and 23 Great Tov^er Street, London, 
Patent Flushing Valve and Waste Preventer, and Patent Direct- 
acting Valveless Waste Preventer. 



Ball Valves. 
T0NK8, G. T., 62 Hea Slreet, Jiirmhigham, Meakins's Patent Ball 

Vulve. 
WiLLOUOHBV, J., 1 1 Sfntoii Terrace, ifutleif, Pli/vtmtth, Ball Tapa. 
Doui.TON and Co., Lamheth, Loruion, High Pressure Ball Valves, 
White, William, 30a Wimpole Street, LoTidim, Bib Taps and Boll 

Stoves, etc, 

DouLTON and Co., Lawhetk, Loiidon, Ventilator Tile Stove. 

WiLLEY and Co., Exeter, Verity's Patent Gas Fire. 

R. H. GaiFFiN, 40 aod 41 Jiirbi/ Street, Ilatton Garden, Londtm, 

Piitent Ventilating and Heating Regieter Stoves. 
A. Hutchinson and Co,, 3 and 4 Great WiMc/iesler Street, London, 

India-rubber Gae Tubing. 



Fht, J. S., and SoNa, Vn 
and Cocoa. 



Foods. 
I Street, Bristol, Specimens of Chocolate 



^ 



Sasitahy and Economic Supply Assotiatios (limited), Glou- 
CfMer, Dr. Bond's Patent Regulating Filtering Cistern. 



Mineral Wateks. 

Carter and Co., Old Rffmnri/, Bristol, Mineral Waters and other 

Beverages. 
G. H. Skinser, 13 A'orlh Street, Exeter, Mineral Waters and other 

Beverages. 



RiUMEL, Eugene, 96 Strand, London, Ozonised Preparations. 
Calveht, F. (_'., Mid Co., ISraitj'ord, Manchester, Carbolic Acid and 

Pi-eparattons of it. 
Jetes and Co., Jeycs' Perfect Purifier. 
Simpson, G. D., Seaweed Pi-eparations. 
Macket, Mackey and Co., 2 Bouverie Street, Fleet Street, London, 

Disinfectant Preparations. 
Until the deferred trials have been made, we are unable to re- ] 
commend the award of the Richardson Medal. 



(Signed) 



W, U. Corfieij) (Chai 
H. C. Bartlett. 
W. Eassie. 
Rogers Field. 
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